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Introduction 


Healthy  women  with  family  histories  of  breast  cancer,  who  are  at  increased  risk  for  developing  the 
disease,  have  been  reported  to  have  reductions  in  immune  function  (reduced  natural  killer  cell 
activity)  compared  to  women  without  family  histories  of  cancer  in  their  families  (Strayer,  Carter 
&  Brodsky,  1986).  Consistent  with  theories  of  immune  surveillance  against  neoplastic  disease 
(Trinchieri,  1990),  such  reductions  could  contribute  to  the  increased  risk  of  breast  cancer  in 
women  at  familial  risk  for  breast  cancer.  The  reduced  natural  killer  (NK)  cell  activity  in  women 
with  family  histories  of  breast  cancer  have  previously  been  attributed  solely  to  heritable  deficits  in 
immune  function.  However,  the  cumulative  evidence  that  psychological  factors  (e.g.,  distress) 
can  affect  immune  function  (see  review  by  Herbert  &  Cohen,  1993)  suggests  two  ways  in  which 
psychoimmune  mechanisms  may  contribute  to  the  immune  deficits  in  these  women.  First,  as 
women  at  familial  risk  for  breast  cancer  have  been  reported  to  be  more  distressed  (see  review  by 
Lerman  &  Schwartz,  1993),  distress  induced  immune  suppression  may  contribute  to  their  immune 
deficits.  Second,  women  at  familial  risk  for  breast  cancer  may  be  psychobiologically  more  reactive 
and/or  immunologically  more  sensitive  to  psychological  challenges. 

Two  interrelated  studies,  one  naturalistic  and  another  experimental  were  conducted  to  address 
these  issues. 


Body 

The  Naturalistic  Study:  This  study  examined  the  contribution  of  distress-induced  immune 
alterations  to  the  reduced  NK  cell  activity  in  healthy  women  with  family  histories  of  breast  cancer. 
Three  major  questions  were  addressed:  First,  are  healthy  women,  who  are  at  familial  risk  for 
breast  cancer,  more  psychologically  distressed  than  women  at  normal  risk  (with  no  history  of 
cancer  in  their  families)?  Second,  do  healthy  women  at  increased  familial  risk  for  breast  cancer 
also  show  evidence  of  reduced  NK  cell  activity?  Third,  does  increased  emotional  distress 
contribute  to  the  reductions  in  NK  cell  activity  associated  with  familial  risk  for  breast  cancer? 

Procedure:  Women  with  family  histories  of  breast  cancer  in  first  degree  relatives  (Risk  Group) 
and  women  without  family  histories  of  breast  cancer  in  first  or  second  degree  relatives 
(Comparison  Group)  were  recruited.  These  women  were  assessed  on  three  separate  days 
approximately  one  month  apart  (controlling  for  possible  effects  of  menstrual  cycles),  at  the  same 
time  of  day  (controlling  for  circadian  effects).  At  each  of  these  assessments  the  women  completed 
standardized  questionnaires  (see  study  measures  section  4.6  in  the  grant  application),  and  after  at 
least  30  minutes  of  rest,  blood  samples  were  collected  for  immune  and  endocrine  measures  (see 
sections  4.8  and  4.9  in  the  grant  application). 

Results:  Data  collection  has  been  completed.  A  total  of  244  women  were  recruited  to  the 
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Naturalistic  study.  We  had  proposed  to  recruit  120  women  with  family  histories  of  breast  cancer 
and  120  without  family  histories  of  breast  cancer.  Due  to  difficulties  in  finding  women  with 
family  histories  of  breast  cancer  our  final  sample  consists  of  103  women  with  family  histories  of 
breast  cancer  and  141  women  without  family  histories  of  breast  cancer.  Data  entry  has  been 
completed,  but,  as  this  is  a  large  data  base,  it  has  taken  us  longer  than  expected  to  verify  the  data. 
Consequently,  we  are  behind  in  statistical  analyses  and  in  preparing  manuscripts  for  publications. 
As  the  data  have  yet  to  be  fully  verified,  it  would  be  premature  at  the  present  time  to  report  the 
results  in  this  progress  report  as  the  results  may  not  be  accurate.  We  are  therefore  requesting  a 
one  year  extension,  without  funds,  to  complete  data  verification  and  analyses. 

The  Experimental  Study:  This  study  examined  the  possibility  that  increased 
psychophysiological  reactivity  and/or  immunological  sensitivity  to  psychological  challenges  could 
contribute  to  the  reduced  natural  cytotoxic  activity  in  healthy  women  with  family  histories  of 
breast  cancer.  Three  major  questions  were  addressed:  First,  do  healthy  women  at  increased 
familial  risk  for  breast  cancer  also  show  increased  psychological  reactivity  to  experimental 
stressors  (mental  tasks)?  Second,  do  healthy  women  with  family  histories  of  breast  cancer 
evidence  greater  immunologic  sensitivity  to  experimentally-induced  distress?  Third,  is  the 
increased  immunological  sensitivity  to  distress  in  healthy  women  at  increased  familial  risk  for 
breast  cancer  due  to  differences  in  sympathetic  responses  and/or  cortisol  responses  to  the 
experimental  stressors? 

Procedure:  On  the  experimental  days,  participants  were  exposed  to  two  consecutive  mental  tasks 
that  have  been  shown  to  affect  psychophysiological  reactivity  (i.e.,  self-reported  distress, 
cardiovascular  changes,  endocrine  changes)  as  well  as  immune  measures  (i.e.,  NK  cell  activity, 
lymphocyte  proliferation)  (e.g.,  Manuck,  Cohen,  Rabin  et  al.,  1991;  Stone,  Valdimarsdottir, 
Katkin  et  al.,  1993).  Psychological  distress  is  assessed  (Profile  of  Mood  States  and  Visual  analog 
Scale;  see  Section  4.6  in  the  grant  application)  and  blood  samples  for  immune  and  endocrine 
assessments  (see  Sections  4.8  a  4.9  respectively  in  the  grant  application)  were  collected  after  a 
resting  period  and  during  and  after  stressor  exposure  at  15  to  30  minute  intervals.  Cardiovascular 
activity  was  assessed  throughout  the  session. 

Results:  Data  collection  has  been  completed.  A  total  of  91  have  completed  the  experimental 
session  which  is  9  women  less  than  we  proposed  to  recruit.  All  the  data  have  been  entered  but  we 
are  behind  in  verifying  the  data  and  in  preparing  manuscripts  for  publications.  Initial  data  analyses 
suggest  that  women  at  increased  risk  for  breast  cancer  are  psychobiologically  more  reactive  to  the 
laboratory  challenges.  As  we  are  behind  schedule  in  analyzing  the  data,  we  are  requesting  a  one 
year  extension,  without  funds,  to  complete  data  analyses  and  manuscript  preparations. 
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Conclusions 


Data  collection  has  been  completed.  Two  hundred  and  forty-four  women  were  recruited  for  the 
Naturalistic  study  and  91  women  completed  the  Experimental  study.  All  the  data  have  been 
entered,  however,  as  this  is  a  large  data  base,  it  has  taken  us  longer  than  anticipated  verifying  the 
data.  Consequently,  we  are  behind  in  data  analyses  and  in  preparing  manuscripts  for  publications. 
Therefore,  we  are  requesting  one  year  extension,  without  funds,  to  complete  data  verification  and 
analyses  and  to  prepare  manuscripts  for  publications. 

With  the  support  from  this  award  #17-94-J-4139  we  have  published  four  papers  and  two  papers 
have  been  submitted  for  publication. 
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and  Secretory  Immunoglobulin  A 
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ABSTRACT:  This  review  focuses  on  studies  that  have  examined  the  relation  between  psychosocial  factors  and  secretory 
immunoglobulin  A  (s-IgA).  Several  studies  have  examined  the  relation  between  s-IgA  and  stressful  circumstances  ranging  from 
major  life  events  to  minor  daily  events.  The  findings  from  these  studies  were  often  contradictory,  since  different  experimenters 
reported  different  stress-related  changes  in  s-IgA.  The  effects  of  stress  reduction  interventions,  such  as  relaxation  and  imagery, 
on  s-IgA  levels  have  also  been  examined.  Although  these  studies  indicate  that  various  interventions  are  associated  with 
increases  in  s-IgA  levels,  methodological  refinements  are  needed  before  more  definitive  conclusions  can  be  made.  The  possi¬ 
bility  that  the  relation  between  stress  and  s-IgA  may  be  moderated  by  personality  characteristics  or  mediated  by  psychologi¬ 
cal  distress  was  supported  in  some  studies.  The  review  concludes  with  suggestions  for  future  research. 

Key  words.  Psychoneuroimmunology,  secretory  immunoglobulin  A,  distress,  emotions,  stress. 


Introduction 

n  the  late  1970s,  behavioral  medicine  was  defined  as  a 
discipline  that  would  investigate  the  interplay  between 
psychological  factors  and  somatic  health  and  disease 
(Schwartz  and  Weiss,  1978).  Of  course,  movements 
exploring  closely  associated  topics,  such  as  the  psycho¬ 
somatic  medicine  movement,  pre-dated  and  formed  the 
groundwork  for  behavioral  medicine.  Interest  in  behav¬ 
ioral  medicine  has  grown  tremendously,  spawning  a 
number  of  societies  and  well  over  a  dozen  specialized 
journals. 

As  behavioral  medicine  research  grew,  research  efforts 
shifted  from  the  initial  step  of  demonstrating  relations 
between  psychological  or  social  factors  and  somatic  out¬ 
comes  to  hypothesizing  about  and  testing  mediational 
pathways  responsible  for  the  observed  associations.  There 
are  many  models  that  have  been  proposed  that  summa¬ 
rize  these  relations  (see  reviews  by  Krantz  et  al,  1985; 
Andersen  et  al,  1994),  one  of  which  was  advanced  by 
Cohen  and  Williamson  (1991).  According  to  this  model, 


after  an  environmental  stimulus  has  occurred  (e.g.,  loss 
of  job),  has  been  appraised  (e.g.,  as  threatening  to  one's 
well-being),  and  after  an  affective  response  has  occurred 
(e.g.,  negative  mood  or  depression),  a  series  of  behav¬ 
ioral  and  biological  processes  may  come  into  play.  One 
of  these  processes  is  change  in  behaviors  potentially 
related  to  disease.  For  instance,  increased  use  of  alcohol 
or  illicit  medications,  changes  in  eating  patterns, 
reduced  exercise,  and  less  or  poorer  sleep  have  all  been 
shown  to  relate  to  stress.  One  of  the  biological  process¬ 
es  that  may  be  affected  by  the  preceding  events  is  the 
autonomic  nervous  system.  Changes  in  sympathetic  and 
parasympathetic  tone  are  related  to  numerous  hormo¬ 
nal  changes  that  are  likely  to  influence  susceptibility  to 
disease.  The  process  that  is  the  focus  of  this  review  is  the 
immune  system.  Of  course,  this  system  is  responsible  for 
keeping  pathogens  out  of  the  body  and  for  eliminating 
them  once  they  have  entered. 

Given  the  importance  of  the  immune  system  to 
health,  it  is  not  surprising  that  scientists  with  an  interest 
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in  behavioral  medicine  have  targeted  behavior-immune 
interactions.  The  extent  of  this  focus  is  indicated  by  the 
creation  of  the  discipline  known  as  Psychoneuroimmunology 
(PNI).  Several  major  texts  have  reviewed  the  PNI  litera¬ 
ture,  there  are  societies  devoted  to  the  topic,  and  at  least 
one  journal  publishes  PNI  work  exclusively. 

The  work  we  discuss  in  this  review  falls  into  the 
domain  of  PNI  and  focuses  on  studies  that  have  exam¬ 
ined  the  relation  between  psychosocial  factors  and 
secretory  immunoglobulin  A  (s-IgA).  We  first  present  an 
overview  of  s-IgA,  followed  by  a  discussion  of  the  mea¬ 
sures  that  have  been  used  to  index  its  activation. 
Summaries  of  the  substantive  work  follow  and  are  orga¬ 
nized  according  to  the  nature  of  the  psychosocial  factors 
that  have  been  manipulated  or  associated  with  s-IgA 
measures.  These  include  stressful  circumstances,  relax¬ 
ation  and  imagery,  and  psychological  characteristics  of 
the  individual.  A  section  on  the  possible  mediational 
role  of  emotions,  serving  as  a  link  between  psychological 
factors  and  s-IgA,  follows.  A  section  on  future  directions 
for  examining  the  relation  between  psychosocial  factors 
and  s-IgA  concludes  this  review.  The  studies  that  were 
included  in  this  review  were  identified  through  computer¬ 
ized  search  (Medline  and  PsychLit)  and  through  inspection 
of  reference  lists  from  existing  reviews  and  articles. 

Secretory  Immunoglobulin  A 

A  glycoprotein  called  immunoglobulin  A,  or  IgA,  is  the 
major  immunoglobulin  in  the  fluids  that  bathe  the 
mucosal  surfaces  of  the  body  and  those  surfaces  that  are 
the  paths  of  entry  of  invading  bacteria  and  viruses  into 
the  body  (e.g.,  tears,  saliva,  gastrointestinal,  vaginal, 
nasal,  and  bronchial  secretions  [Tomasi,  1970,  1976; 
Goldblum,  1990]).  Secretory  IgA  (s-IgA)  is  different  from 
IgA  in  serum  in  that  it  is  much  larger  (Tomasi,  1976)  and 
probably  binds  invading  organisms  more  effectively  than 
serum  IgA.  Most  infectious  agents  enter  the  body 
through  the  mucosal  surfaces,  and  the  presence  of  s-IgA 
antibodies  in  the  fluids  helps  to  prevent  infection,  espe¬ 
cially  of  the  upper  respiratory,  intestinal,  and  urinogeni- 
tal  tracts  (Tomasi,  1976;  Lamm  et  al ,  1995).  For  example, 
studies  have  shown  that  s-IgA  antibody  possesses  antivi¬ 
ral  activity  (Dowdle  etal,  1971;  Lamm  etal,  1995)  and  can 
prevent  invasion  by  polio,  measles,  and  rubella  viruses 
(Ogra  etal,  1971;  Ganguly  et  al,  1973).  In  addition,  there 
is  evidence  that  s-IgA  can  prevent  bacterial  infections 
(Heddle  and  Rowley,  1975)  and  neutralize  bacterial  toxin 
(Waldman  et  al,  1971;  Goldblum,  1990).  Secretory  IgA  is 
also  implicated  in  dental  diseases  (Taubman  and  Smith, 
1993).  Degradation  of  s-IgA  was  associated  with  localized 
juvenile  periodontitis  (Gregory  et  al,  1992).  Similarly, 
caries-prone  persons  have  been  found  to  have  lower  sali¬ 
vary  IgA  concentrations  than  caries-resistant  persons 
(Lehner  et  al,  1967;  Gregory  et  al,  1992),  and  deficiencies 
in  s-IgA  have  been  identified  as  one  of  the  factors 


responsible  for  the  frequent  oral  infections  in  patients 
with  AIDS  (Muller  et  al,  1992). 

Measurement  of  sAgA  in 
Psychoneuroimmunology  Studies 

The  two  most  commonly  used  measures  of  IgA  produc¬ 
tion  in  the  field  of  psychoneuroimmunology  have  been 
s-IgA  concentration  and  s-IgA  secretion  rate.  Secretory  IgA 
concentration  is  the  amount  of  total  IgA  protein  that  is 
present  in  a  certain  volume  of  saliva  (i.e.,  fxg/mL), 
whereas  s-IgA  secretion  rate  refers  to  the  amount  of  IgA 
protein  detected  per  unit  time  [i.e.,  fxg/min). 

Although  these  measures  have  been  used  rather  fre¬ 
quently  in  conjunction  with  psychosocial  factors  (as  will 
be  shown  below),  questions  have  been  raised  about  their 
value  as  an  index  of  immune  system  functioning.  Stone 
et  al  (1987b)  discussed  several  potential  problems  with 
measures  of  s-IgA  concentration  and  secretion  rate, 
including:  the  effect  of  saliva  flow  rate  on  concentration; 
a  possible  deterioration  of  s-IgA  proteins  by  proteases  in 
the  mouth;  and,  on  a  conceptual  level,  the  meaning  of 
total  s-IgA  protein  as  a  measure  of  immune  protection. 
Jemmott  and  McClelland  (1989),  who  are  the  authors  of 
the  majority  of  the  studies  discussed  in  Stone  et  al’ s 
( 1 987b)  paper,  replied  in  a  subsequent  paper.  They  argued 
that  salivary  flow  rate  might  not  be  as  large  a  problem, 
especially  in  unstimulated  collection  conditions,  that 
the  studies  were  consistent  in  the  relation  of  s-IgA 
changes  to  psychological  factors,  that  s-IgA  might  not 
deteriorate  in  the  mouth,  and  that  total  s-IgA  protein  was 
shown  to  be  a  reasonable  measure. 

Because  these  are  debated  issues  (and  because  we 
have  taken  a  position  on  some  of  these  issues),  we  rec¬ 
ommend  that  readers  evaluate  the  arguments  for  them¬ 
selves.  However,  we  would  like  to  comment  briefly  on  the 
saliva  flow  issue.  As  stated  above,  one  of  the  potential 
problems  with  using  s-IgA  measures  is  that  saliva  flow 
can  affect  both  concentrations  of  s-IgA  and  s-IgA  secre¬ 
tion  rate.  At  least  in  some  situations,  it  has  been  demon¬ 
strated  that  when  saliva  flow  rate  is  artificially  stimulated 
(with,  for  example,  lemon  drops),  s-IgA  concentrations 
decrease  with  increased  flow,  while  the  s-IgA  secretion 
rate  increases  with  increased  flow  rate  (Brandtzaeg, 
1971).  Similar  findings  have  been  observed  when  saliva 
flow  was  not  artificially  stimulated  (Graham  et  al,  1988; 
Kugler  et  al,  1992;  Evans  et  al,  1993).  The  relations 
between  saliva  flow  rate  and  s-IgA  concentration  and 
secretion  rate  are  particularly  important,  since  autonom¬ 
ic  arousal  associated  with  stress  or  negative  affect  may 
influence  saliva  flow  rate  (Stone  et  al,  1987b),  although 
the  directionality  of  the  effects  is  uncertain. 

An  issue  in  this  debate  that  has  not  received  much 
attention  concerns  the  measurement  of  saliva  volume.  In 
our  experience,  measuring  saliva  flow  is  not  a  straight¬ 
forward  task,  and  we  question  the  reliability  as  well  as 
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the  validity  of  such  measurement.  It  is  difficult  for  a  sub¬ 
ject  to  drool  into  a  vial,  and  we  speculate  that  the 
amount  of  saliva  collected  is  related  to  a  number  of  fac¬ 
tors  concerning  how  the  subject  accomplishes  the  task. 
We  know  of  no  test-retest  data  demonstrating  that  flow 
is  a  reliable  measure.  This  is  an  area  that  deserves  some 
attention  in  the  future. 

On  conceptual  grounds,  an  alternative  to  the  mea¬ 
surement  of  all  s-IgA  protein  in  a  sample  of  saliva  has 
been  proposed  by  Stone  et  al  (1987b).  They  argue  that 
the  s-IgA  antibody  response  to  a  particular  antigen, 
rather  than  s-IgA  protein,  should  be  evaluated.  One  of 
the  antigens  that  Stone  and  his  colleagues  have  used  in 
their  studies  is  a  harmless  protein,  rabbit  albumin. 
According  to  these  authors,  the  antibody  responses  to  a 
novel  antigen  (e.g.,  rabbit  albumin  in  samples  of  individ¬ 
uals  who  have  not  previously  eaten  rabbit)  are  analogous 
to  those  responses  to  a  pathogen  that  would  occur  if  an 
individual  were  infected  by  a  virus  or  a  bacterium. 

To  date,  there  has  been  no  confirmation  of  the  rela¬ 
tive  merits  of  the  use  of  total  s-IgA  vs.  specific  s-IgA 
antibody  in  terms  of  response  to  a  known  antigen,  since 
only  the  Stone  research  group  has  used  the  latter 
methodology.  Jemmott  and  McClelland  (1989)  have 
raised  issues  concerning  this  measure,  given  that  it  is 
based  on  a  ratio  of  specific  antibody  to  total  s-IgA  protein. 
Those  authors  are  concerned  that  the  overall  amount  of 
s-IgA — rather  than  the  relative  growth  of  s-IgA  anti¬ 
body — is  the  important  factor.  As  will  be  shown  below, 
there  are  many  studies  that  have  shown  associations 
between  psychological  stressors  or  other  conditions  and 
s-IgA  levels,  and  there  have  been  two  separate  studies 
that  have  shown  such  associations  with  s-IgA  antibody 
to  a  novel  antigen.  In  those  studies,  both  measures  of 
s-IgA  were  available,  and  the  specific  antibody  measure 
demonstrated  stronger  associations  with  stress  variables 
than  did  the  total  protein  measure.  Nevertheless,  no  data 
are  available  that  address  the  issue  of  which  is  a  better 
empirical  predictor  of  health  status. 

Stressful  Events 

Stressful  events,  ranging  from  major  life  events  to  daily 
events,  have  been  shown  to  be  related  to  illness  onset  in 
a  number  of  studies  (Cohen  and  Williamson,  1991).  From 
the  perspective  of  understanding  the  role  of  s-IgA,  it  is 
important  to  note  that  some  of  these  studies  had  upper 
respiratory  illness  (URI)  as  the  outcome  variable.  These 
studies  support  the  idea  that  life  stressors  may  be  rela¬ 
ted  to  immunological  processes,  although  compelling 
arguments  can  also  be  advanced  that  behavioral  fac¬ 
tors — such  as  sleeping,  alcohol  consumption,  smoking, 
etc. — also  mediate  the  stress-illness  association  (see 
Cohen  et  al,  1995).  Several  studies,  reviewed  below, 
examined  the  possibility  that  stressful  life  events  (major 
and  daily)  affect  s-IgA. 


Total  event  studies 

We  start  with  studies  that  have  used  event  checklists  and 
created  predictor  variables  representing  the  total 
amount  of  stress  associated  with  those  events  an  indi¬ 
vidual  experiences.  In  general,  studies  have  not  found  a 
relation  between  major  life  events  [e.g.,  death  of  a 
spouse)  and  s-IgA  (Kiecolt-Glaser  et  al,  1984;  Graham  et 
al,  1988)  or  between  daily  hassles  (defined  as  minor 
daily  annoyances,  but  that  are  usually  measured  in  a 
retrospective  manner  over  a  30-day  period  [see  Kanner  et 
al,  1981])  and  s-IgA  (KubitzetaL,  1986;  Farn eetal,  1994). 
A  complex  relation  between  s-IgA  concentration  and 
daily  hassles  was  observed  in  Martin  and  Dobbin's  ( 1 988) 
study  of  daily  hassles.  In  this  study,  hassles  and  s-IgA 
were  assessed  during  two  sessions  90  days  apart. 
Frequency  of  hassles  assessed  during  the  first  session 
was  negatively  correlated  with  s-lgA  concentration 
assessed  in  both  sessions.  On  the  other  hand,  no 
relation  was  observed  between  frequency  of  hassles 
and  s-IgA  concentration  assessed  during  the  second  session. 

Two  studies  have  examined  how  minor  stressors 
measured  on  a  daily  basis  affect  s-IgA.  In  Evans  et  al.  ‘s 
(1993)  study,  subjects  completed  the  Student's 
Assessment  of  Daily  Experience  (SADE)  questionnaire 
daily  for  14  days.  Each  of  the  27  events  on  the  SADE  that 
occurred  during  the  day  was  rated  by  subjects  on  a  six- 
point  scale  from  "extremely  desirable"  to  "extremely 
undesirable".  On  each  day,  subjects  also  provided  a 
timed  saliva  sample  for  assessments  of  s-IgA  concentra¬ 
tion  and  s-IgA  secretion  rate.  When  the  data  were  aggre¬ 
gated  over  the  two-week  period,  a  negative  correlation 
was  observed  between  undesirable  events  and  s-IgA  con¬ 
centration,  and  a  positive  correlation  was  observed 
between  desirable  events  and  s-IgA  concentration.  That 
is,  the  mean  level  of  s-IgA  concentration  across  all  days 
was  negatively  correlated  with  the  average  number  of 
undesirable  events  for  the  same  period  and.  positively 
correlated  with  the  average  number  of  desirable  events. 
A  parallel  finding  was  observed  for  s-IgA  secretion  rate. 
On  the  other  hand,  analyses  examining  the  day-to-day 
association  between  events  and  s-IgA  concentration  and 
secretion  rate  (within  subjects  as  opposed  to  the  previ¬ 
ous  between-subjects  analyses)  revealed  that  while 
undesirable  events  were  associated  with  higher  con¬ 
centrations  of  s-IgA,  undesirable  events  were  unrelated 
to  s-IgA  secretion  rate.  Desirable  events  were  unrelated 
to  both  s-IgA  concentration  and  s-IgA  secretion  rate. 
These  findings  are  troublesome,  since  the  two  types  of 
analyses  produced  divergent  results. 

In  contrast  to  Evans'  study  of  total  s-IgA,  Stone  et  al 
(1994)  used  the  specific  antigen  model  of  s-IgA.  They 
exposed  94  adult  males  to  a  harmless  protein  (rabbit 
albumin)  and  examined  whether  daily  events  affected 
s-IgA  antibody  response  to  the  rabbit  albumin.  The 
immunization  procedure  involved  daily  ingestion  of  a 
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capsule  containing  rabbit  albumin  for  12  weeks.  Each 
day,  subjects  also  completed  an  80-item  event  checklist 
that  was  organized  in  sections  dealing  with  work,  leisure, 
friends,  spouse,  children,  household  activities,  finances, 
self,  and  two  write-in  items.  A  further  refinement  of  the 
event  assessment  was  that  subjects'  spouses  aided  them  in 
the  accurate  completion  of  the  event  checklist  to  ensure  the 
most  accurate  and  objective  reports  of  daily  events  (see 
Stone  and  Neale,  1 982,  for  a  description  of  the  question¬ 
naire  development).  As  an  assessment  of  the  subjective 
experience  of  the  event,  each  event  that  occurred  during 
the  day  was  rated  on  a  six-point  scale,  from  "extremely 
desirable”  to  "extremely  undesirable”. 

After  completing  the  questionnaire,  subjects  collec¬ 
ted  saliva  that  was  assayed  for  s-IgA  antibody  activity  to 
the  rabbit  albumin.  Results  from  within-subject  analyses 
revealed  that  the  frequency  of  desirable  events  was  rela¬ 
ted  to  more  s-IgA  antibody  production,  whereas  the  fre¬ 
quency  of  undesirable  events  was  related  to  less  s-IgA 
antibody  production.  In  other  words,  on  days  when  there 
were  relatively  more  undesirable  events  than  usual,  s-lgA 
antibody  levels  were  lower  than  on  days  without  unde¬ 
sirable  events.  The  authors  also  examined  whether  daily 
event  content  predicted  s-IgA  antibody  production. 
Undesirable  work  events  and  desirable  leisure  and 
household  events  were  more  strongly  related  to  s-IgA 
antibody  than  were  events  in  other  categories.  Last, 
desirable  events  on  the  previous  two  days  predicted  sub¬ 
sequent  increases  in  s-IgA  antibody  production,  but  for 
undesirable  events,  only  the  same-day  events  inversely 
predicted  s-IgA  antibody  production.  It  is  important  to 
note  that  days  with  upper  respiratory  symptoms  were 
eliminated  from  these  analyses;  this  procedure  has  not 
been  carried  out  in  other  daily  studies. 

Single-event  studies 

Rather  than  investigating  how  the  number  of  major 
stressful  life  events  or  day-to-day  events  affects  s-IgA, 
several  studies  have  examined  the  impact  of  a  single 
stressful  circumstance,  academic  pressure  due  to  exami¬ 
nations.  Two  studies  reported  that  academic  stress  is 
associated  with  reductions  in  s-lgA.  Jemmott  et  al.  (1983) 
collected  saliva  from  47  dental  students.  Five  collections 
were  made  over  an  11 -month  period:  three  collections 
during  examination  periods  and  two  during  low-stress 
periods.  The  authors  found  that  s-IgA  secretion  rate  was 
lower  during  the  three  exam  time  points  compared  with 
the  two  low-stress  time  points.  Since  data  collection  was 
spread  over  an  1 1 -month  period,  it  is  possible  that  these 
effects  were  due  to  seasonal  variation  in  s-lgA  secretion. 
To  rule  out  this  possibility,  Jemmott  and  Magloire  (1988) 
conducted  a  second  study  using  a  shorter  time  interval. 
Saliva  was  collected  from  15  undergraduates  five  days 
prior  to  their  exam,  during  their  exam  period,  and  two 
weeks  after  their  exam.  S-IgA  concentration,  s-IgA 


secretion  rate,  and  s-IgA  statistically  adjusted  for  saliva 
flow  were  lower  during  the  exam  period  compared  with 
the  measures  collected  before  and  after  the  exam. 

Increases  in  s-IgA  have  also  been  observed  after 
examination.  McClelland  et  al.  (1985)  found  that  both 
s-IgA  concentration  and  norepinephrine  concentration 
in  saliva  increased  in  46  students  both  immediately  after 
and  1  3/4  hours  after  an  exam,  compared  with  baseline 
measures  collected  several  days  after  the  exam.  The 
increase  in  norepinephrine  concentration  did  not 
account  for  the  increase  in  s-IgA  concentrations,  since 
the  correlation  between  these  two  measures  was  non¬ 
significant.  Evans  and  colleagues  (1993)  collected  saliva 
from  18  students  in  two  consecutive  weeks.  In  the  second 
week,  all  students  had  to  give  a  presentation.  During 
both  weeks,  saliva  was  collected  4  times  one  hour  apart, 
and  in  the  second  week,  saliva  was  collected  immediate¬ 
ly  after  the  presentation.  The  authors  found  that  there 
was  a  trend  (p  =  0. 10)  for  s-IgA  secretion  rate  to  increase 
from  week  1  to  week  2  to  post-presentation.  A  parallel 
increase  was  observed  in  salivary  cortisol  concentra¬ 
tions.  However,  since  the  authors  did  not  examine  the 
relation  between  s-IgA  secretion  rate  and  salivary  corti¬ 
sol,  it  is  not  clear  if  the  increase  in  salivary  cortisol  con¬ 
tributed  to  the  increase  in  s-IgA  secretion  rate. 

No  change  in  s-IgA  following  an  examination  has 
also  been  observed.  Kiecolt-Glaser  and  colleagues  (1984) 
collected  saliva  from  65  medical  students  a  month 
before  a  final  exam  and  again  on  the  first  day  of  the  final 
exam.  No  change  in  s-IgA  concentration  was  observed 
from  pre-test  to  post-test  assessments.  Mouton  et  al. 
(1989)  collected  saliva  from  44  dental  students  on  four 
occasions  over  two  academic  years:  two  collections 
during  low-stress  periods  and  two  collections  during 
examination  periods.  Results  indicated  that  academic 
examinations  affected  s-IgA  secretion  rate  only  when  the 
final  examination  and  the  summer  vacation  samples 
were  compared  (s-IgA  secretion  rate  was  lower  during 
the  final  examination  than  during  the  summer  vacation). 
On  the  other  hand,  no  difference  in  s-IgA  secretion  rate  was 
observed  between  samples  collected  during  midterm 
exams  and  samples  collected  during  midterm  break. 

Summary 

The  pattern  of  results  in  these  studies  is  neither  con¬ 
sistent  nor  simple.  Many  studies  that  examined  major 
life  events  and  daily  hassles  used  retrospective  designs 
in  which  subjects  indicated  how  many  life  events  or 
hassles  had  occurred  over  a  prior  time  period.  It  is 
therefore  possible  that  recall  ability  and/or  memory 
biases  accounted  for  the  lack  of  association  between 
s-IgA  and  life  events.  The  studies  that  examined  the 
impact  of  academic  stressors  on  secretory  IgA  are  difficult 
to  evaluate  because  they  differ  in  several  key  variables. 
One  of  these  variables  is  the  timing  various  experi- 
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p  rrienters  chose  to  collect  their  pre-stress,  stress,  and 
post-stress  measures.  For  example,  McClelland  et  al 
(1985)  collected  the  baseline  measure  a  few  weeks  after 
the  exam  and  the  stress  measure  immediately  after  an 
exam  and  1  3/4  hours  after  the  exam,  whereas  Jemmott 
and  Magloire  (1988)  collected  their  baseline  measure 
five  days  prior  to  the  exam  and  the  stress  measure  dur¬ 
ing  the  examination  period.  It  is  certainly  possible  that 
changes  in  secretory  IgA  observed  at  some  of  these  times 
might  not  be  present  at  other  times.  It  is  of  interest  that 
the  two  studies  (McClelland  etal,  1985;  Evans  etal,  1994) 
that  observed  increases  in  s-IgA  following  the  academic 
stressor  collected  their  stress  measures  immediately  fol¬ 
lowing  the  completion  of  the  exam.  It  is  possible  that  ter¬ 
mination  of  an  acute  stressor  results  in  increased  s-IgA; 
however,  before  any  conclusion  can  be  reached,  studies 
need  to  be  conducted  that  will  allow  for  the  exploration 
of  timing  factors. 

Another  variable  on  which  these  studies  differ  is 
the  procedure  used  to  determine  s-IgA.  McClelland  et  al. 
(1985),  for  example,  measured  s-IgA  concentration, 
whereas  Mouton  et  al.  (1989)  measured  s-IgA  secre¬ 
tion  rate.  Only  two  of  the  studies  (Jemmott  and 
Magloire,  1988;  Mouton  et  al,  1989)  measured  saliva 
flow  rate.  Examination  stress  has  been  found  to  affect 
flow  rate  (Bates  and  Adams,  1968),  and,  as  discussed 
above,  s-IgA  concentrations  and  secretion  rate  are  dif¬ 
ferentially  affected  by  saliva  flow  rate.  Therefore,  it  is 
difficult  to  interpret  the  findings  that  did  not  take  saliva 
flow  rate  into  account,  since  the  effects  of  stress  on  sali¬ 
va  flow  could  have  accounted  for  the  changes  observed 
in  s-IgA.  The  mechanism  whereby  stressful  events  affect 
s-IgA  is  not  clear.  It  has  been  hypothesized  that  stress 
affects  the  immune  system  through  its  impact  on  the 
hypothalamic-pituitary-adrenal  axis  and  the  sympathet¬ 
ic  nervous  system  (see  review  by  Rabin  et  al,  1989;  Ader 
and  Felten,  1995;  Weigent  and  Blalock,  1995;  Bedovsky 
and  Rey,  1996).  In  the  studies  reviewed  above,  changes 
in  salivary  cortisol  (Evans  et  al,  1994)  and  in  salivary 
norepinephrine  (McClelland  et  al,  1985)  were 
observed  in  parallel  to  changes  in  s-IgA  levels. 
However,  it  is  not  clear  if  these  stress-induced  hormonal 
changes  contributed  to  the  stress-induced  changes 
observed  in  s-IgA  levels,  since  McClelland  etal  (1985) 
found  no  relation  between  salivary  norepinephrine 
concentration  and  s-IgA  concentration,  and  Evans  et  al. 
(1994)  did  not  examine  the  relation  between  salivary  cor¬ 
tisol  concentration  and  s-IgA  secretion  rate. 

Relaxation  and  Imagery 

The  evidence  that  stress  can  affect  the  immune  system, 
including  s-IgA,  raises  the  possibility  that  positive 
experiences,  the  opposite  of  stressful  ones,  could  also 
affect  the  activity  of  the  immune  system  (Jasnoski  and 
Kugler,  1987;  Zakowski  et  al,  1989;  Van  Rood  et  al.,  1993). 


Several  behavioral  intervention  techniques  have  been 
found  to  influence  physiological  processes,  such  as  heart 
rate  and  blood  pressure  (Blumenthal  and  McKee,  1987; 
Basmajian,  1989).  The  studies  reviewed  below  examined 
whether  it  is  possible  to  increase  the  levels  of  s-IgA  by 
stress-reducing  interventions. 

Green  and  Green  (1987)  randomly  assigned  50  college 
students  to  relaxation  groups  (relaxation  response,  guid¬ 
ed  visualization,  back  massage)  or  control  groups  (lying 
quietly  with  eyes  closed  or  touching-control  group). 
Saliva  samples  were  collected  before  and  immediately 
after  the  session,  which  lasted  20  minutes.  Results 
indicated  that  there  was  a  significant  increase  in  s-IgA 
concentration  from  pre-  to  post-treatment  in  the  relax¬ 
ation  groups,  but  no  change  was  observed  in  the  control 
groups.  Salivary  cortisol  was  not  affected  by  the  relax¬ 
ation  training,  suggesting  that  the  changes  in  s-IgA  were 
independent  of  changes  in  cortisol. 

In  another  study,  the  same  authors  (Green  et  al, 
1988)  examined  the  effect  of  daily  relaxation  on  several 
parameters  of  the  immune  system,  including  s-IgA  secre¬ 
tion  rate.  Forty  subjects  were  randomly  assigned  to  prac¬ 
tice  one  of  three  relaxation  techniques  (relaxation 
response  while  sitting  up,  relaxation  response  while 
lying  down,  and  guided  visualization  while  lying  down) 
daily  for  three  weeks.  Saliva  samples  were  collected 
before  and  after  20  minutes  of  supervised  relaxation  on 
day  1  and  on  day  22  or  after  three  weeks  of  practicing  the 
relaxation.  Since  there  were  no  differences  among  the 
relaxation  groups,  the  data  from  the  three  treatments 
were  combined.  In  confirmation  of  previous  findings,  a 
significant  increase  in  s-lgA  secretion  rate  was  observed 
immediately  after  20  minutes  of  relaxation  practice  com¬ 
pared  with  levels  right  before  the  relaxation.  In  addition, 
long-term  practice  effects  were  also  observed:  s-IgA 
secretion  rate  increased  significantly  from  day  1  to  day 
22.  These  changes  in  s-IgA  secretion  rate  appeared  to  be 
independent  of  psychological  distress,  since  no  change 
was  observed  in  anxiety  as  measured  by  the  anxiety  scale 
on  the  Hopkins  symptom  checklist  (Derogatis  et  al,  1974) 
and  the  Taylor  manifest  anxiety  scale  (Taylor,  1951). 

Jasnoski  and  Kugler  (1987)  randomly  assigned  30 
undergraduates  to  two  relaxation  groups  or  a  control 
group.  One  of  the  relaxation  groups  was  trained  in  pro¬ 
gressive  relaxation  and  focused  breathing,  while  the 
other  relaxation  group  was  also  trained  in  imagining 
powerful,  positive  immune  function.  The  control  group 
was  instructed  to  discriminate  between  two  tones 
presented  at  variable  intervals.  Saliva  samples  were 
collected  before  and  immediately  after  the  training 
sessions.  After  a  single  one-hour  session,  an  increase 
was  observed  in  s-IgA  in  both  of  the  relaxation  groups, 
but  no  change  was  observed  in  the  control  group. 
Norepinephrine  and  epinephrine  from  saliva  and  serum 
were  also  assessed,  as  was  cortisol  in  saliva.  However, 
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none  of  these  neuroendocrine  measures  accounted  for 
the  s-IgA  difference  between  the  relaxation  and  the 
control  groups. 

Rider  et  al.  (1990)  examined  whether  imagery  direc¬ 
ted  at  biological  mechanisms  is  more  effective  in 
increasing  s-IgA  concentration  than  non-directed 
imagery.  Forty-five  students  were  randomly  assigned  to 
three  groups.  Members  of  Group  1  were  instructed  to 
focus  their  imagery  on  their  immune  system  while  they 
listened  to  an  audio  cassette  containing  imagery  instruc¬ 
tion  followed  by  music.  Group  2  received  the  same  music 
and  general  non-specific  imagery  instructions,  and 
Group  3  underwent  no  treatment.  Subjects  came  for 
three  sessions  scheduled  three  weeks  apart  (days  L  21, 
and  42),  and  each  session  lasted  17  minutes.  Saliva  sam¬ 
ples  were  collected  at  the  beginning  of  each  session  and 
again  at  the  end  of  each  session.  Subjects  in  the  treat¬ 
ment  groups  were  provided  with  cassette  tapes  to  which 
they  were  instructed  to  listen  at  home  on  a  bi-daily  basis 
for  six  weeks. 

In  both  treatment  groups,  s-IgA  concentration 
increased  within  each  session,  yet  no  change  was 
observed  in  the  control  group.  Changes  in  s-IgA  concen¬ 
tration  across  the  sessions  were  not  examined;  however, 
inspection  of  the  means  suggests  that  the  treatments  did 
not  increase  s-IgA  across  sessions.  The  interventions 
decreased  psychological  distress  as  measured  by  the 
Profile  of  Mood  States  (McNaire  et  al,  1971),  but  no 
change  was  observed  in  sympathetic  nervous  system 
response  as  measured  by  skin  temperature.  The  treat¬ 
ment  groups  reported  fewer  symptoms  during  the  study; 
however,  the  particular  symptoms  affected  did  not 
appear  to  be  immune-related  (breathing  difficulty,  jaw 
clenching,  and  rapid  heartbeat).  In  their  second  study, 
Rider  and  Welden  (1990)  used  live,  improvised  music 
instead  of  taped  music,  and  only  one  10-minute  session 
was  conducted.  After  the  intervention,  concentrations  of 
s-IgA  were  higher  in  the  music+imagery  group  than  in 
either  the  music-only  group  or  the  control  group.  The 
music-only  group  did  not  differ  from  the  control  group. 

One  study  has  examined  whether  relaxation  affects 
s-IgAin  children.  Olness  etal.  (1989)  assigned  57  children 
to  two  treatment  groups  and  a  control  group.  During  the 
treatment  session,  which  lasted  25  minutes,  both  treat¬ 
ment  groups  learned  self-hypnosis.  In  addition,  one  of 
the  groups  was  given  specific  suggestions  to  increase 
salivary  immunoglobulins.  The  control  group  subjects 
were  engaged  in  conversation  for  25  minutes.  Children 
who  received  the  specific  suggestions  had  significantly 
higher  concentrations  of  s-IgA  after  the  training  session. 
No  change  was  observed  in  the  other  two  groups. 

Groer  et  al.  (1994)  examined  the  effects  of  a  10-minute 
massage  and  back  rub  on  s-IgA  concentration  and  s-IgA 
secretion  rate.  Eighteen  subjects  who  were  assigned  to  the 
experimental  group  received  a  10-minute  back  massage, 


and  14  subjects  who  were  assigned  to  the  control  group  ^ 
rested  for  10  minutes.  Although  the  treatment  did  not 
affect  anxiety  as  measured  by  the  Spilberger  state/trait 
anxiety  inventory  (Spielberger,  1983),  an  increase  in  s-IgA 
concentration  was  observed  in  the  experimental  group, 
and  a  similar  trend  was  observed  for  s-IgA  secretion  rate. 

Summary 

These  studies  suggest  that  various  interventions  can 
induce  short-term  increases  in  s-IgA  levels.  However, 
methodological  refinements  are  needed  before  more 
definitive  conclusions  can  be  made.  The  long-term 
effects  of  these  interventions  on  s-IgA  levels  are  not 
clear,  since  most  of  the  studies  collected  saliva  only 
immediately  before  and  immediately  after  the  interven¬ 
tion.  Of  the  two  studies  (Green  et  al,  1988;  Rider  et  al., 

1990)  that  assessed  s-IgA  a  few  weeks  after  their  inter¬ 
vention,  only  one  (Green  et  al.,  1988)  reported  increased 
levels  of  s-fgA  as  long  as  22  days  after  the  completion  of 
the  intervention.  Furthermore,  future  studies  need  to 
assess  variables  such  as  frequency  of  practice  and  com¬ 
pliance  with  treatment  regimens.  Because  none  of  the 
studies  assessed  whether  the  individuals  used  relaxation 
skills  in  stressful  situations,  there  is  no  experimental  evi¬ 
dence  that  coping  ( e.g .,  relaxation)  intervenes  between 
stress  exposure  and  s-lgA. 

The  mechanism  whereby  these  interventions  affect 
s-IgA  is  not  yet  clear.  It  is  possible  that  these  interven¬ 
tions  affect  subjective  distress  and  physiological  arousal, 
which  in  turn  may  affect  s-IgA.  However,  of  the  three 
studies  (Green  et  al,  1988;  Rider  et  al,  1990;  Groer  et  al., 

1994)  that  assessed  subjective  distress,  only  one  study 
(Rider  et  al.,  1990)  observed  a  decrease  in  subjective  dis¬ 
tress  after  the  intervention,  and  the  two  studies  (Green 
and  Green,  1987;  lasnoski  and  Kugler,  1987)  that  inclu¬ 
ded  neuroendocrine  assessments  did  not  observe 
changes  in  these  measures  following  the  intervention. 
Clearly,  studies  are  needed  that  systematically  investi¬ 
gate  the  mechanism  underlying  the  effects  of  psychoso¬ 
cial  interventions  on  the  s-IgA. 

One  possible  confounding  factor  in  these  studies  is 
saliva  flow  rate.  Relaxation  has  been  found  to  affect  sali¬ 
va  flow  rate  (Carlson,  1986),  and  saliva  flow  rate  can 
affect  both  s-IgA  concentration  and  secretion  rate.  Since 
none  of  the  investigators  corrected  their  s-IgA  measures 
for  flow  rate,  the  possibility  that  the  change  in  secretory 
IgA  was  due  to  flow  rate  changes  cannot  be  ruled  out. 

Psychological  Characteristics  of  Individuals 

In  earlier  reports  on  the  relationship  between  stress  and 
illness,  it  was  assumed  that  stressors  affected  all  individ¬ 
uals  similarly.  However,  since  the  correlation  between 
stressful  life  events  and  illness  was  found  to  be  generally 
low,  researchers  became  more  interested  in  moderating 
and/or  mediating  variables  that  might  augment  or 
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reduce  the  effects  of  stressful  variables.  The  studies 
reviewed  below  have  examined  the  possibility  that  vari¬ 
ables  that  have  been  shown  to  moderate  the  stress  and 
illness  association  also  moderate  the  relation  between 
stress  and  s-IgA  concentration  and  secretion  rate. 

Sense  of  humor 

This  characteristic  has  been  found  to  moderate  the  rela¬ 
tion  between  stressful  life  experiences  and  psychological 
distress  (Lefcourt  and  Martin,  1986).  The  possibility  that 
sense  of  humor  may  also  affect  s-IgA  has  been  examined 
in  several  studies.  Martin  and  Dobbin  (1988)  examined 
whether  sense  of  humor  moderates  the  effects  of  daily 
hassles  on  s-lgA  concentration.  Approximately  90  days 
apart,  40  undergraduates  provided  saliva  samples  and 
completed  a  daily  hassles  scale.  In  addition,  they  com¬ 
pleted  four  humor  questionnaires  (situational  humor 
response,  coping  humor,  sense  of  humor,  and  liking  of 
humor).  Sense  of  humor  was  unrelated  to  s-lgA  concen¬ 
tration,  but  there  was  some  support  for  the  stress-buffer¬ 
ing  effects  of  humor:  The  negative  association  between 
hassles  assessed  at  time  1  and  s-IgA  concentration 
assessed  at  time  2  was  stronger  for  individuals  with  low 
scores  on  the  humor  questionnaires  than  for  individuals 
with  high  scores  on  the  humor  questionnaires. 

Another  way  that  humor  has  been  explored  is  shown 
in  an  investigation  of  exposure  to  humorous  stimuli  in 
individuals  with  a  good  sense  of  humor.  Dillon  et  al 
(1985)  observed  an  increase  in  s-IgA  concentration 
among  10  subjects  immediately  after  they  had  watched  a 
humorous  videotape  but  not  after  they  had  watched  a 
didactic  control  tape.  Change  in  s-IgA  was  inversely  rela¬ 
ted  to  sense  of  humor  as  measured  by  the  Coping  Humor 
Questionnaire  (CHQ;  Martin  and  Lefcourt,  1984).  On  the 
other  hand,  in  contrast  to  Martin  and  Dobbin's  (1988) 
finding,  baseline  levels  of  s-IgA  were  positively  related  to 
sense  of  humor.  Similarly,  Dillon  and  Totten  (1989),  who 
studied  1 7  women  before  and  after  they  gave  birth,  found 
a  positive  association  between  s-IgA  concentration  and 
sense  of  humor  as  measured  by  the  CHQ. 

Lefcourt  et  al  (1990)  conducted  three  studies  to 
examine  the  relation  among  sense  of  humor,  humorous 
stimuli,  and  s-IgA.  In  all  three  studies,  subjects  watched 
humorous  movies  and  provided  saliva  samples  before 
and  after  the  presentation  of  the  movies.  The  movie  pre¬ 
sented  and  methods  to  assay  s-IgA  along  with  the  timing 
of  baseline  assessments  varied  between  the  studies.  In 
all  three  studies,  subjects  completed  two  humor  scales, 
the  Situational  Humor  Response  Questionnaire  (SHRQ; 
Martin  and  Lefcourt,  1984)  and  the  Coping  Humor  Scale 
(CHS;  Martin  and  Lefcourt,  1993).  There  was  an  increase 
in  s-IgA  from  before  to  after  the  presentation  of  the 
humorous  movie  in  all  three  studies.  None  of  the  studies 
found  a  relation  between  sense  of  humor  and  baseline 
levels  of  s-IgA.  Subjects  who  scored  high  on  the  CHS  in 


study  1  had  a  significant  increase  in  s-IgA  concentration, 
whereas  no  change  was  observed  among  subjects  who 
scored  low  on  the  this  scale;  this  relation  was  not 
observed  in  studies  2  and  3.  A  marginally  significant 
interaction  was  found  in  study  3  between  SHRQ  and  the 
condition  that  reflected  the  greater  change  for  subjects 
with  high  SHRQ  scores;  this  interaction  was  not 
observed  in  studies  1  and  2. 

Two  studies  examined  the  effects  of  weeping  and 
laughing  on  s-IgA.  Labott  et  al  (1990)  showed  32  under¬ 
graduate  women  sad  and  humorous  videotapes.  Half  of 
the  subjects  were  told  to  express  their  emotions,  and 
half  of  the  subjects  were  told  to  inhibit  their  emotions. 
Seven  control  subjects  watched  documentary  tapes. 
Seven  subjects  in  the  expression  condition  were  exclu¬ 
ded  from  the  analyses,  since  they  failed  to  express  their 
emotions  overtly,  and  seven  inhibition  subjects  were 
excluded,  since  they  expressed  their  emotions  overtly. 
Individuals  who  cried  during  the  sad  movie  had  signifi¬ 
cantly  lower  s-IgA  concentrations  after  the  movie  com¬ 
pared  with  both  the  control  subjects  and  the  subjects 
who  inhibited  overt  expression  of  crying.  On  the  other 
hand,  the  humorous  movie  was  associated  with 
increased  s-IgA  concentration  regardless  of  the  expres¬ 
sion  or  inhibition  of  overt  laughter.  Sense  of  humor,  as 
assessed  by  the  Coping  Humor  Questionnaire  (Martin 
and  Lefcourt,  1983),  was  not  associated  with  initial  or 
baseline  s-IgA  concentration  values.  To  examine  further 
the  effects  of  emotional  crying  on  s-IgA  concentration, 
Martin  et  al  (1993)  showed  42  undergraduates  a  sad 
movie.  An  increase  was  seen  in  s-IgA  from  pre-  to  post¬ 
movie  in  subjects  who  reported  that  they  had  not  cried 
during  the  movie.  No  change  was  seen  in  s-IgA  among 
subjects  who  reported  that  they  had  had  tears  in  their 
eyes  during  the  movie  or  among  subjects  who  reported 
that  they  had  tears  down  their  faces  or  sobbed  during 
the  movie. 

Inhibited  and  stressed  power  motivation 

These  concepts  have  been  studied  extensively  by  David 
McClelland  and  his  co-workers.  Individuals  high  in 
inhibited  power  motivation  are  assertive  and  hard-driving, 
but  inhibited  in  direct  expression  of  aggression.  Such 
people  are  more  vulnerable  to  disease  than  others, 
especially  if  they  have  experienced  or  are  currently 
under  power-related  stress  {i.e.,  life  events  that  chal¬ 
lenge  or  threaten  the  individual's  ability  to  perform 
powerfully  or  impress  others).  In  a  series  of  studies, 
McClelland  and  colleagues  have  examined  power 
motivation  and  s-IgA. 

McClelland  et  al  (1980)  explored  the  relation 
between  power  motivation,  stressful  life  events,  upper 
respiratory  infection,  and  concentrations  of  s-IgA. 
Twenty-seven  male  college  students  were  assessed 
twice  48  to  72  hours  apart.  During  the  first  session, 
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subjects  provided  saliva  samples  and  completed  a  mod¬ 
ified  version  of  the  Social  Readjustment  Rating  Scale 
(SRRS;  Holmes  and  Rahe,  1967)  and  an  illness  inventory. 
The  items  of  the  SRRS  were  classified  as  power  events, 
affiliative  events,  both,  or  neither.  During  the  second 
visit,  subjects  provided  urine  samples  for  assessments  of 
epinephrine  and  norepinephrine,  after  which  they  partic¬ 
ipated  in  a  mildly  stressful  task  for  2  1/2  hours,  followed 
by  additional  urine  and  saliva  sampling.  Seven  subjects 
were  classified  as  high  in  need  for  power,  high  in  inhibi¬ 
tion,  and  high  in  reported  power  stress  (HHH  group).  The 
HHH  subjects  reported  more  illnesses  in  the  past  6  to  10 
months,  had  lower  s-IgA  on  the  first  assessment,  and 
had  higher  epinephrine  excretion  rates  (assessments 
before  and  after  the  task  were  averaged)  than  other  sub¬ 
jects.  On  the  other  hand,  the  HHH  subjects  did  not  differ 
from  other  subjects  in  norepinephrine  excretion  rate  or 
in  the  concentration  of  s-IgA  after  the  task. 

In  a  similar  study  with  133  prisoners,  McClelland  et 
al  (1982)  found  that  prisoners  who  scored  high  on  need 
for  power  and  high  on  life  stress  had  a  lower  concentra¬ 
tion  of  s-IgA  and  reported  more  illnesses  in  the  past  12 
months.  In  contrast  to  the  1980  study,  prisoners  who 
were  also  high  on  inhibition  had  higher  concentrations 
of  s-IgA  and  reported  fewer  illnesses  in  the  past  12 
months  than  prisoners  low  on  active  inhibition. 

In  two  of  the  examination  studies  reviewed  above, 
McClelland  and  co-workers  investigated  whether  exami¬ 
nation  stress  had  greater  impact  on  s-IgA  among  stu¬ 
dents  high  in  need  for  power.  The  first  study  (Jemmott  et 
al,  1983)  assessed  s-IgA  secretion  rate  on  five  occasions 
(three  exam  points  and  two  low-stress  points)  over  an 
1 1 -month  period.  A  continuing  decline  in  s-IgA  secretion 
rate  through  the  final  low-stress  period  was  observed 
among  the  students  classified  as  high  in  need  for  power 
and  high  in  active  inhibition,  whereas  s-IgA  secretion 
rate  recovered  during  the  low-stress  periods  in  all  other 
subjects.  Moreover,  students  classified  as  high  in 
need  for  affiliation  and  low  in  active  inhibition  had 
higher  s-IgA  secretion  rates  on  all  five  assessments 
compared  with  all  other  students.  In  their  second  study, 
McClelland  et  al  (1985)  failed  to  find  consistently  higher 
s-IgA  levels  among  individuals  classified  as  high  in  need 
for  affiliation.  A  difference  in  s-IgA  concentration  after 
taking  an  exam  was  observed  between  individuals  who 
differed  on  power  motivation:  Students  whose  need  for 
power  was  stronger  than  their  need  for  affiliation  had 
lower  s-IgA  1  3/4  hours  after  their  exam  as  compared 
both  with  baseline  measures  collected  a  few  days  after 
the  exam  and  with  students  whose  need  for  affiliation 
was  higher  than  their  need  for  power.  Students  with 
stronger  need  for  power  also  had  greater  increases  in 
norepinephrine  in  response  to  the  examination,  but  the 
increase  in  salivary  norepinephrine  was  not  related  to 
s-IgA  concentration. 


LOCUS  OF  CONTROL  S> 

This  concept  is  defined  as  a  person's  belief  that  he  or  she 
can  control  desired  or  undesired  outcomes  (such  indi¬ 
viduals  have  an  internal  locus  of  control)  or  that  such 
outcomes  are  the  results  of  fate,  luck,  or  other  forces 
(external  locus  of  control).  Kubitz  et  al  (1986)  examined 
the  relation  among  health,  locus  of  control,  daily  has¬ 
sles,  and  levels  of  s-IgA  concentration.  Twenty-nine  sub¬ 
jects  provided  saliva  samples  and  completed  both  the 
Multi-Dimensional  Health  Locus  of  Control  Scale 
(MHLC;  Wallston  et  al,  1976),  a  measure  of  locus  of  con¬ 
trol  over  health  outcomes,  and  the  Hassles  Scale 
{Kanner  et  al,  1981),  a  measure  of  frequency  and  intensi¬ 
ty  of  stressful  situations  in  the  past  month.  The  results 
indicated  that  while  there  was  no  relation  between  levels 
of  s-IgA  concentrations  and  daily  hassles,  there  was  an 
inverse  relationship  between  concentrations  of  s-IgA  and 
internal  locus  of  control.  An  interaction  between  locus  of 
control  and  daily  hassles  was  also  obtained:  Individuals 
high  on  internality  and  with  high  levels  of  daily  hassles 
had  lower  levels  of  s-IgA  than  individuals  low  on  inter¬ 
nality  and  with  high  levels  of  daily  hassles.  As  discussed 
by  the  authors,  the  finding  that  subjects  with  more  inter¬ 
nal  locus  of  control  had  lower  levels  of  s-IgA  was  sur¬ 
prising,  since  several  studies  have  shown  that  internally 
oriented  individuals  report  fewer  illnesses  (Wallston  and 
Wallston,  1982).  Last,  menstrual  cycle  status  may  influ¬ 
ence  levels  of  s-IgA,  since  higher  levels  of  s-IgA  were 
observed  for  female  subjects  in  the  first  half  of  their  cycle 
than  for  female  subjects  in  the  second  half  of  their  cycle. 

Hardiness 

This  concept  has  been  defined  as  a  composite  of  three 
tendencies:  sense  of  internal  locus  of  control,  sense  of 
purpose  and  involvement,  and  a  tendency  to  view 
changes  as  incentives  or  opportunities  for  growth 
(Kobasa,  1979,  1982).  Several  studies  have  shown  that 
hardiness  plays  an  active  role  in  protecting  individuals 
from  stress  (Kobasa,  1979,  1982;  Kobasa  et  al,  1981).  In 
the  study  by  Dillon  and  Totten  (1989),  reviewed  above, 
hardiness  was  not  related  to  s-IgA  concentration  or  to 
upper  respiratory  tract  infection. 

Social  support 

Among  the  variables  discussed  in  this  section  of  the 
paper  as  having  an  association  with  health  status,  social 
support  has  by  far  received  the  most  empirical  support. 
Generally,  the  idea  is  that  higher  levels  of  social  support 
are  related  to  positive  health  outcomes  (Cohen  and 
Wills,  1985),  but  there  are  more  complex  hypotheses  as 
well.  According  to  the  main-effect  hypothesis,  social  sup¬ 
port  is  beneficial  for  health  regardless  of  whether  the 
individuals  are  exposed  to  stress.  Alternatively,  accor¬ 
ding  to  the  buffering  hypothesis,  social  support  has  a 
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beneficial  effect  on  health  only  when  individuals  are 
exposed  to  stress.  Existing  studies  support  both  of  these 
hypotheses  (Cohen  and  Wills,  1985).  The  study  by 
Jemmott  and  Magloire  (1988),  reviewed  above,  included 
a  measure  of  social  support.  Consistent  with  the  main- 
effect  model,  the  authors  found  that  students  who 
reported  adequate  social  support  had  higher  concentra¬ 
tions  of  s-IgA  across  all  three  assessments  (pre-exam, 
exam,  post-exam).  On  the  other  hand,  in  contrast  to  the 
buffering  hypothesis,  the  relation  between  adequacy  of 
support  and  s-IgA  concentrations  did  not  differ  in  the 
exam  period  compared  with  the  pre-  and  post-exam 
periods.  Two  of  the  studies  reviewed  above  included 
measures  of  loneliness.  In  both  studies,  loneliness, 
which  may  reflect  low  social  support,  was  unrelated  to 
s-IgA  concentration  (Kiecolt-Glaser  et  al,  1984)  and  to  s-IgA 
secretion  rate  (Green  et  al,  1988). 

Summary 

Taken  together,  these  studies  demonstrate  that  in  order 
to  maximize  the  predictive  value  of  stress-immune  func¬ 
tion  research,  experimenters  need  to  include  potential 
moderators  and  mediators  in  their  study  designs. 
However,  integrating  and  drawing  conclusions  from 
these  studies  is  difficult,  for  a  number  of  reasons, 
described  below. 

Sense  of  humor  was  one  of  the  most-examined  per¬ 
sonality  variables.  While  humorous  movies  were  consis¬ 
tently  found  to  induce  short-term  increases  in  s-IgA,  the 
results  for  sense  of  humor  were  inconsistent.  Individuals 
who  scored  high  on  measures  of  sense  of  humor  were 
found  to  be  more  responsive  to  comic  material  (Lefcourt 
et  al,  1990),  less  responsive  to  comic  material  (Dillon  et 
al,  1985),  or  responded  the  same  way  to  comic  material 
as  individuals  who  scored  low  on  sense  of  humor 
(Lefcourt  et  al,  1990).  In  addition,  it  is  not  clear  if  sense 
of  humor  is  associated  with  higher  levels  of  resting  levels 
of  s-IgA,  since  some  authors  found  a  positive  relation 
(Dillon  et  al,  1985),  while  others  reported  no  relation 
(Labott  et  al,  1990;  Lefcourt  et  al,  1990).  These  contra¬ 
dictory  findings  may  be  due  to  the  fact  that  the  studies 
differed  in  several  key  variables,  including  the  measures 
used  to  assess  sense  of  humor,  movies  selected  to  elicit 
humor,  and  methods  used  to  assay  s-IgA. 

Inhibited  power  motivation  is  another  personality 
variable  that  has  been  extensively  studied.  All  of  these 
studies  were  correlational  and  as  such  do  not  address  the 
issue  of  causality.  Importantly,  the  findings  were  often 
inconsistent.  Individuals  who  scored  high  on  inhibition 
(in  combination  with  need  for  power  and  power  stress), 
for  example,  were  reported  to  have  lower  levels  of  s-IgA 
concentrations  in  some  studies  (McClelland  et  al,  1980), 
yet  higher  levels  of  s-IgA  concentrations  were  observed  in 
other  studies  (McClelland  et  al,  1982).  Moreover,  high 
levels  of  affiliative  need  were  found  to  be  associated  with 


higher  levels  of  s-IgA  secretion  rate  during  both  stress 
and  non-stress  periods  (Jemmott  et  al,  1983),  but  this 
finding  was  not  replicated  for  s-IgA  concentration 
(McClelland  et  al,  1985).  Again,  these  discrepancies  may 
be  due  to  the  different  subject  populations  used  in  these 
studies  as  well  the  different  methods  used  to  assay  s-IgA. 

It  is  implied  in  all  of  these  studies  that  individuals 
with  different  personality  profiles  differ  in  how  they 
appraise  and  cope  with  the  stressors  they  encounter.  For 
example,  individuals  high  in  inhibited  power  motivation 
are  expected  to  appraise  and  cope  differently  than  sub¬ 
jects  low  in  need  for  power.  Thus,  consistency  in  coping 
across  different  situations  and  individuals  is  implied  by 
these  authors.  However,  the  efficacy  of  using  personality 
traits  in  predicting  behavior  has  been  challenged 
(Michel,  1968,  1973).  In  general,  individuals  are  charac¬ 
terized  more  by  variability  than  stability  in  coping 
(Folkman  and  Lazarus,  1980;  Lazarus  and  Folkman, 
1984).  We  found  no  direct  evidence  that  coping  affects  or 
alters  the  stress-induced  changes  in  s-IgA. 

The  finding  by  Jemmott  and  Magloire  (1988)  that 
social  support  was  associated  with  higher  levels  of  s-IgA 
is  interesting,  since  several  studies  have  demonstrated 
that  social  support  is  related  to  health  outcomes. 
However,  since  this  was  the  only  study  that  examined  the 
role  of  social  support,  it  is  not  clear  if  social  support 
affects  s-IgA  regardless  of  whether  the  individual  is 
undergoing  stress  or  if  it  also  buffers  the  effects  of  stress 
on  s-IgA.  Clearly,  studies  are  needed  that  replicate  and 
extend  (i.e.,  manipulate  social  support)  this  finding. 

T he  Mediational  R ole 
of  Emotional  Distress 

The  above  studies  lend  some  support  to  the  hypotheses 
that  stressors  and  psychobehavioral  interventions  can 
affect  s-IgA.  But  how  do  stressors  and  psychobehavioral 
interventions  result  in  s-IgA  alteration?  One  possible 
pathway  is  that  stressors  and  interventions  affect  psycho¬ 
logical  distress,  which  in  turn  affects  biological  systems 
(i.e.,  nervous  system,  neuroendocrine  system)  that  influ¬ 
ence  immunologic  processes,  including  s-IgA  (see  Stone 
etal,  1996).  Several  of  the  studies  reviewed  above  did  not 
include  measures  of  psychological  distress  and  could 
not  address  this  hypothesis.  Those  that  did  either  found 
no  changes  in  psychological  distress  or  did  not  examine 
whether  changes  in  psychological  distress  mediated  the 
changes  in  s-IgA  levels.  For  example,  one  study  (Rider  et 
al,  1990)  found  that  psychological  distress  was  reduced 
after  a  psychobehavioral  intervention,  and  three  studies 
(Jemmott  et  al,  1983;  Mouton  et  al,  1989;  Evans  et  al, 
1994)  found  that  academic  examination  increased  psy¬ 
chological  distress.  However,  since  none  of  these  studies 
examined  the  relation  between  changes  in  psychological 
distress  and  changes  in  s-IgA,  there  is  no  evidence  that 
changes  in  s-IgA  observed  after  various  interventions 
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and  stressors  are  mediated  by  changes  in  psychological 
distress. 

The  strongest  support  for  the  hypothesis  that  psy¬ 
chological  distress  mediates  the  relation  between  stress 
and  s-IgA  comes  from  Stone  et  al.  (1994),  described 
above.  A  recent  analysis  of  the  data  from  Stone  et  al. 
(1996)  used  analyses  specifically  designed  to  address 
third-variable  mediational  questions.  Results  indicated 
that  the  negative  relation  between  undesirable  events 
and  s-IgA  antibody  production  was  mediated  by  increas¬ 
es  in  negative  mood,  and  the  positive  relation  between 
desirable  and  s-lgA  antibody  production  was  mediated 
by  increases  in  positive  mood. 

Other  studies  have  examined  the  impact  of  positive 
and  negative  affective  states  without  an  explicit  stressor. 
Stone  et  al.  (1987a)  examined  the  relation  between  daily 
fluctuations  in  mood  and  s-IgA  antibody  production. 
Throughout  an  eight-week  period,  30  male  dental  stu¬ 
dents  ingested  a  daily  capsule  containing  a  purified  rab¬ 
bit  albumin,  and  three  times  a  week  over  the  eight-week 
period  they  completed  the  Nowlis  Mood  Adjective 
Checklist  (Nowlis,  1965)  and  provided  saliva  samples 
that  were  assayed  for  IgA  antibody  production  to  the 
albumin.  Examination  of  s-IgA  antibody  responses 
showed  that  antibody  response  was  lower  on  days  with 
high  levels  of  negative  mood  relative  to  days  with  low 
levels  of  negative  mood.  On  the  other  hand,  antibody 
production  was  higher  on  days  with  high  levels  of  posi¬ 
tive  mood  relative  to  days  with  low  levels  of  positive 
mood.  Stone  etal.  (1994)  replicated  their  finding:  Positive 
affect  was  associated  with  higher  levels  of  antibody  pro¬ 
duction,  and  negative  mood  was  associated  with  lower 
levels  of  antibody  production.  As  raised  by  the  authors 
(Neale  and  Stone,  1989),  one  possible  explanation  for 
these  findings  is  that  negative  daily  events  affect  the  fluc¬ 
tuation  in  mood,  which  in  turn  suppresses  s-IgA  anti¬ 
body  production.  This  is  an  unlikely  explanation,  since 
the  authors  found,  in  one  of  their  subsequent  studies, 
that  the  relationship  between  s-IgA  antibody  production 
and  mood  remained  significant  after  daily  events  were 
controlled  for  (Stone  et  al,  1996). 

In  the  Evans  et  al.  (1993)  study  reviewed  above,  12 
subjects  completed  the  Nowlis  Mood  Adjective 
Checklist  and  provided  saliva  samples  daily  for  14 
days.  No  relation  was  observed  between  affect  (posi¬ 
tive  and  negative)  and  s-IgA  concentration  and  secre¬ 
tion  rate  when  the  data  were  averaged  across  all  days. 
On  the  other  hand,  within-subject  analyses  showed 
that  s-IgA  concentrations  and  secretion  rates  were 
higher  on  days  with  high  levels  of  negative  affect. 
Although  not  significant,  there  was  a  trend  for  s-IgA 
concentration  and  secretion  rate  to  be  lower  on  days 
with  high  levels  of  positive  affect. 

Using  a  between-subjects  analysis  in  their  study  of 
114  nurses,  Graham  and  colleagues  (1988)  found  that 


nurses  who  reported  that  they  were  frequently  anxious 
had  lower  secretion  rates  of  s-IgA  than  nurses  who 
reported  that  they  were  "occasionally"  anxious,  but  no 
differences  in  s-IgA  concentrations  were  observed.  Both 
s-IgA  concentration  and  secretion  rate  were  unrelated  to 
depression,  as  measured  by  one  item  ("How  often  do  you 
feel  depressed?"),  and  to  psychological  distress,  as  mea¬ 
sured  by  the  health  questionnaire  (Goldberg,  1972).  It  is 
possible  that  the  anxiety-associated  reductions  in  IgA 
secretion  rates  were  due  to  the  rate  of  saliva  flow,  which 
is  under  autonomic  control,  rather  than  to  direct  influ¬ 
ence  on  the  s-IgA  secretion  rate. 

In  the  study  by  Green  and  colleagues  (1988), 
reviewed  above,  no  relation  was  observed  between  s-IgA 
concentration  and  subjective  distress  as  measured  with 
the  Hopkins  Symptom  Checklist  (Derogatis  et  al.,  1974). 
Kugler  et  al.  (1992)  collected  saliva  and  administered  a 
mood  adjective  checklist  to  84  medical  students.  Of  the  1 5 
dimensions  on  their  adjective  checklist,  only  "excitement" 
was  positively  related  to  s-IgA  concentration. 

Summary 

Although  relatively  few  studies  have  examined  the  rela¬ 
tion  between  subjective  distress  and  s-IgA,  the  above 
studies  suggest  that  in  order  to  understand  the  influence 
of  the  psychosocial  environment  on  s-IgA,  future 
researchers  should  include  measures  of  affect  and  sub¬ 
jective  distress  in  their  study  design.  The  findings  by 
Stone  etal.  (1987a,  1996) — that  both  negative  and  positive 
affects  mediated  the  relation  between  daily  events  and  s-IgA 
antibody  production — indicate  that  researchers  should 
not  only  focus  on  the  role  of  negative  affect  but  should 
also  consider  the  contribution  of  positive  affect. 

With  the  exception  of  the  daily  assessment  studies, 
the  above  studies  assessed  psychological  distress  or  affect 
at  one  point  in  time,  and  it  was  not  clear  what  time  frame 
was  used.  The  reliability  of  subject  recall  is  an  issue  in 
those  studies  that  may  have  used  a  long  time  frame. 

Conclusion  and  Future  Directions 

It  is  clear  that  there  is  substantial  evidence  that  psy¬ 
chosocial  variables  can  affect  secretory  immunoglobulin 
A.  It  should  also  be  evident  that  it  is  difficult  to  compare 
and  draw  definite  conclusions  from  these  studies,  since 
they  differed  in  several  key  variables,  including  the 
duration  and  type  of  the  stressors  and  interventions, 
timing  of  assessments  relative  to  the  stressors  and  inter¬ 
ventions,  and  methods  used  to  assay  secretory  IgA.  The 
majority  of  the  reviewed  studies  assessed  concentra¬ 
tions  of  s-IgA  without  controlling  for  the  amount  of  sali¬ 
va  collected  during  the  sampling  period.  Therefore,  the 
possibility  that  the  stress-elicited  changes  in  s-IgA  con¬ 
centration  were  due  to  stress-induced  changes  in  flow 
rate  cannot  be  ruled  out.  Secretory  IgA  secretion  rate  was 
assessed  in  some  of  the  above  studies,  and  in  some 
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instances,  opposite  patterns  were  observed  for  s-IgA 
secretion  rate  and  s-lgA  concentration.  For  example, 
McClelland  et  al  (1985)  found  that  an  examination  stress 
increased  s-lgA  concentration,  whereas  Jemmott  et  al. 
(1983)  found  that  the  same  stressor  decreased  s-lgA 
secretion  rate.  Herbert  and  Cohen  (1993),  in  their  meta- 
analytic  review,  compared  the  results  of  studies  that 
reported  the  concentration  of  s-lgA  with  those  that 
reported  the  secretion  rate.  Their  analysis  showed  that 
the  association  between  stress  and  s-lgA  concentration 
was  significantly  stronger  than  the  association  between 
stress  and  s-lgA  secretion  rate.  Until  more  studies  have 
demonstrated  that  psychosocial  factors  affect  s-lgA 
after  controlling  for  salivary  flow  rate,  results  of  s-lgA 
concentration  have  to  be  interpreted  cautiously. 

Studies  that  examined  the  relation  between  stress¬ 
ful  events  and  s-lgA  support  the  hypothesis  that  events 
are  associated  with  reduced  s-lgA.  However,  since  all  of 
these  studies  were  correlational,  they  do  not  address 
the  issue  of  causality.  The  clinical  significance  of  these 
stress-elicited  changes  in  s-lgA  is  not  yet  known,  and 
these  alterations  may  reflect  transient  fluctuations 
within  the  range  of  normal  function.  Some  investigators 
assessed  whether  subjects  had  been  sick  in  the  months 
preceding  their  participation  in  the  studies.  McClelland 
and  colleagues  (1980,  1982)  found  some  evidence  that 
subjects  who  were  high  in  need  for  power  and  high  on 
power-related  stress  had  lower  levels  of  s-lgA  concentra¬ 
tions  and  reported  more  illnesses  in  the  previous  12 
months  than  other  subjects.  On  the  other  hand,  Graham 
et  al  ( 1 988)  found  no  relation  between  s-lgA  secretion  rate 
and  upper  respiratory  infection  in  the  past  12  months. 
One  difficulty  with  interpreting  these  findings  is  that  it  is 
not  clear  if  subjects  were  sick  at  the  time  that  their  saliva 
was  collected  for  immune  assessments,  which  could 
affect  s-lgA  concentrations  and  secretion  rate. 

Stone  and  colleagues  found  (Stone  et  al,  1987a, 
1994)  that  stress  interfered  with  the  production  of  anti¬ 
body  responses  to  a  novel  antigen.  These  findings  indi¬ 
rectly  support  the  hypothesis  that  stress-induced 
changes  in  s-lgA  may  have  clinical  significance,  since  the 
responses  to  the  novel  antigen  may  be  analogous  to  those 
that  would  occur  if  the  individual  were  exposed  to  a  virus 
or  a  bacterium.  Clearly,  longitudinal  and  experimental 
studies  are  needed  for  further  examination  of  the  clinical 
impact  of  stress-induced  changes  in  s-lgA. 

The  mechanism  whereby  stress  affects  s-lgA  is  not 
clear.  It  has  been  hypothesized  that  stress  affects  the  activ¬ 
ity  of  the  immune  system  through  its  impact  on  the  hypo- 
thalamic-pituitary-adrenal  axis  and  the  sympathetic  ner¬ 
vous  system.  Several  studies  have  demonstrated  that 
these  pathways  are  activated  by  stress,  which  results  in 
increased  levels  of  circulating  catecholamine  and  cortisol. 
There  is  also  accumulating  evidence  indicating  that  the 
immune  cells  have  receptors  for  these  hormones,  which 


supports  the  hypothesis  that  they  are  involved  in  immune 
modulation  (see  review  by  Rabin  et  al,  1989;  O'Leary,  1990; 
Ader  et  al.,  1991;  Ader  and  Felten,  1995;  Weigent  and 
Blalock,  1995;  Bedovsky  and  Rey,  1996).  Some  of  the  stud¬ 
ies  reviewed  above  did  assess  catecholamine  (McClelland 
et  al,  1985;  Kugler  et  al,  1992,  1993)  and  cortisol  (Evans  et 
al,  1994).  Although  changes  in  these  hormones  were 
observed  in  parallel  to  changes  in  s-lgA,  it  is  not  clear  if 
these  hormonal  changes  accounted  for  or  contributed  to 
the  stress-induced  changes  in  s-lgA,  since  the  investiga¬ 
tors  either  found  no  relation  between  their  hormonal 
measures  and  their  measurers  of  s-lgA  or  did  not  examine 
whether  the  immune  changes  were  due  to  the  hormonal 
changes.  That  is,  mediational  models  of  the  observed  rela¬ 
tions  were  not  tested.  Thus,  whether  stress  affects  the 
activity  of  s-lgA  through  its  impact  on  neuroendocrine 
pathways  has  not  been  answered. 

There  is  some  evidence  that  psychological  distress 
mediates  the  relation  between  stress  and  s-lgA.  Stone  and 
colleagues  (1996)  found  that  increases  in  negative  mood 
mediated  the  negative  relation  between  undesirable 
events  and  s-lgA  antibody  production,  and  that  increases 
in  positive  mood  mediated  the  positive  relation  between 
undesirable  events  and  s-lgA  antibody  production.  It  is 
possible  that  behavioral  responses  account  for  the 
immune  changes  found  in  theses  studies.  There  is  evi¬ 
dence  that  health  practices — such  as  smoking,  amount  of 
sleep,  and  alcohol  consumption — can  affect  the  activity  of 
the  immune  system  (MacGregor,  1986;  Irvin  et  al,  1992), 
including  s-lgA  (Bennet  and  Reade,  1982).  Until  addition¬ 
al  studies  are  conducted  that  control  for  these  health 
practices,  the  possibility  that  the  stress-induced  changes 
in  s-lgA  were  due  to  changes  in  health  practice  cannot  be 
ruled  out. 

The  literature  on  the  effects  of  psychobehavioral 
intervention  on  s-lgA  is  promising  but  preliminary.  These 
studies  tested  various  intervention  techniques,  and 
short-term  increases  in  s-lgA  were  observed.  It  is  not 
clear  how  long  these  changes  persist,  and  it  is  not  yet 
known  whether  these  interventions  will  buffer  the  effects 
of  stress  on  s-lgA,  since  none  of  the  studies  exposed  sub¬ 
jects  to  stress  after  they  had  undergone  the  intervention. 
The  clinical  significance  of  these  changes  is  also  not 
known.  The  only  study  that  assessed  number  of  symp¬ 
toms  (Rider  et  al,  1990)  found  that  subjects  who  were 
trained  in  relaxation  had  higher  levels  of  s-lgA  and 
reported  fewer  symptoms  during  the  study;  however,  the 
particular  symptoms  affected  were  not  immune-related 
(breathing  difficulty,  jaw  clenching,  and  rapid  heartbeat). 

It  is  not  clear  through  which  mechanism  these  inter¬ 
ventions  affected  s-lgA.  These  interventions  presumably 
reduce  subjective  distress  and  physiological  arousal. 
Only  two  studies  included  neuroendocrine  assessments 
(Green  and  Green,  1987;  Jasnoski  and  Kugler,  1987),  and 
both  studies  reported  that  there  was  no  change  in  these 
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measures  following  the  intervention.  Surprisingly,  of  the 
three  studies  (Green  et  al,  1988;  Rider  et  al,  1990;  Groer  et 
al,  1994)  that  assessed  psychological  distress,  only  one 
study  (Rider  et  al,  1990)  observed  a  decrease  in  psycho¬ 
logical  distress  after  the  intervention.  Systematic  investi¬ 
gations  of  the  mechanisms  underlying  the  effects  of  psy¬ 
chosocial  interventions  on  s-IgA  are  needed,  since  those 
studies  will  provide  information  about  both  the  clinical 
significance  of  psychosocial  interventions  and  the  possi¬ 
ble  primary  and  secondary  mechanisms  underlying  the 
relation  between  stress  and  s-IgA. 

It  is  clear  that  there  has  been  a  considerable  effort  to 
understand  how  the  psychosocial  environment  affects 
s-IgA.  While  the  majority  of  studies  support  an  associa¬ 
tion,  several  issues  concerning  this  literature  remain 
problematic  and  should  be  the  object  of  future  research. 
Results  are  not  consistent  among  studies  using  s-IgA 
concentration  and  secretion  rates  as  outcomes.  The  res¬ 
olution  of  these  issues  may  lie  in  the  proper  measure¬ 
ments  of  salivary  flow.  Questions  have  been  raised  about 
the  meaning  of  total  s-IgA  assessments,  and  empirical 
work  is  needed  for  the  health  consequences  of  total 
and/or  specific  measures  of  s-IgA  to  be  shown  convin¬ 
cingly.  Psychologic  and  physiologic  pathways  translating 
environmental  events  into  changes  in  s-IgA  also  need  to 
be  systematically  investigated. 
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Negative  mood  (e.g..  emotional  distress)  is  known  to  affect  immune  function,  but  little  research  has 
effects  ot  positive  mood.  In  the  present  study,  positive  and  negative  mood  (over  a  day)  were  examined  for  their 
relations  to  natural  k. Her  cell  activity  (NKCA)  in  48  healthy  women.  Results  indicated  that  women  refine 
some  negative  mood  (N  =  26)  had  lower  levels  of  NKCA  than  womenTVho  had  no  negative  mood  whil^hos! 
with  higher  levels  of  positive  mood  had  higher  NKCA.  However,  as  indicated  by  the  signifkfn't  interacdon 
between  positive  and  negative  mood,  the  relation  between  positive  mood  and  NKCA  ill 
women  s  experience  of  negative  mood.  Higher  levels  of  positive 

only  among  the  women  who  reported  having  some  negative  mood  over  the  day  Th«e  results  ral  ^ 
possibility  that  positive  mood  may  moderate,  or  buffer,  the  effects  of  negative  mood  on  immune  function 

KEY  WORDS:  Psychoneuroimmunology.  positive  mood,  negative  mood,  natural  killer  cell  activity. 

INTRODUCTION 

Individuals  undergoing  stressful  life  events  have  been  found  to  have  a  higher  incidence 
of  a  variety  of  illnesses  that  suggest  immune  system  involvement  (Brown  and  Harris 
1989;  Holmes  and  David.  1989,.  As  recen.ly  confirmed  in  a  mi,aT,y“ 

(Herbert  and  Cohen.  1993)  studies  have  consistently  found  altered  immune^unction  in 
individuals  encountering  various  distressing  life  events  including:  loss  of  a  spouse  or 
loved  one,  divorce  or  marital  separation,  unemployment,  taking  care  of  a  sick  relative 
and  taking  academic  examinations.  There  is  also  evidence  that  undesirable  day-to-dav 
events  (e  g  argument  with  spouse)  can  affect  immune  function  (Stone,  Neale  Cox 
Napoli,  Valdimarsdottir,  and  Kennedy-Moore,  1994;  Stone,  Marco,  Cruise  Cox  and 
Neale.  1995).  The  possible  effeers  of  posiriv.  life  events  „„  imnr«„  ™u“c,ton Va™ 
received  less  research  attention,  but  initial  evidence  suggests  an  association  For 
example.  Stone  and  colleagues  (1994)  found  that  individuals  reporting  more  desirable 
daily  events  (e  g.,  close  interaction  with  spouse)  had  stronger  salivary  antibody 
responses  (slgA)  to  oral  challenges  with  a  novel  antigen.  y  y 

It  has  been  hypothesized  that  the  relations  between  life  events  (positive  or  negative) 
and  alterations  in  immune  function  are  mediated  by  changes  in  affective  states  which  in 
turn,  lead  to  changes  in  neuroendocrine  pathways  and/or  in  health  related  behaviors 
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(Cohen.  Kessler,  and  Gordon.  1995).  Supporting  the  hypothesized  role  of  negative 
affeeuve  states  Stone  and  colleagues  (1995)  reported  that  increases  in  negative  mood 
mediated  the  relation  between  undesirable  daily  events  and  lower  antihodvL™  d 
an  oral  antigenic  challenge.  Several  other  studies  have  shown  that  negative  affective 
states  are  associated  with  alterations  in  various  immune  parameters,  including 
reductions  in  natural  killer  cell  activity  (Irwin  Daniek  Rlrw^m  c  *  u  * 

1987:  Bovbjcrg  and  Vuldintarsdortir. 

(Linn.  Linn,  and  Jensen.  1981);  lower  serum  antibody  responses  to  HeDathh  R  ^ 
(Jabaaij.  Croshe.de .  Heijtink.  Duivenvoorden.  Ballieux,  and  VingerhLts  1993)“^ 
reduced  salivary  antibody  responses  to  oral  challenges  with  a  novel  antieen  ’fStm,  r  d 

Valdimarsdottir.  Jandorf  and  Neale,  1987).  ®  one,  Cox, 

On  the  other  hand,  relatively  little  research  has  addressed  the  possible  influent 
positive  affective  states  on  immune  function.  Stone  and  colleagues  have  reported  that 
increases  in  positive  mood  mediated  the  relation  between  desLhl.  ,  . reported  that 
salivary  antibody  responses  to  antigenic  challenge  (Stone  et  al  1995)  Relatlonrh"^3^ 
"ft"  level,  positive  mood  and  higher 

L"Be,  "ere  also  reported  m  Iwo  previous  studies  by  this  group  (Slone  e,  al.,  fs87: 

These  studies  on  salivary  antibody  responses  to  oral  antigenic  challenges  raise  thl 
possibility  that  positive  and  negative  mood  may  have  differential  effects  on  Tmm 

furtcou.  However,  i,  is  „«  dear  if  imreune  measures  3 

responses  are  similarly  affected.  The  presem  study  focused  on  the  possibi  itv  L,  Nrr! 
may  be  differentially  affected  by  positive  and  negative  I  ^ 

indicates  that  NKCA  is  particularly  sensitive  lo  emolional  distress  (O' tlTry ' 1 990)' bm 

If  T"*  "T"  “  b'“  Paid  “ possible  «“«»  »f  positive  rJL'SJ* 

Consistent  with  previous  naturalistic  studies,  we  hypothesized  that  neo  f  a 
would  be  associated  with  lower  levels  of  NKCA  whn/  v  d  ?  "egatlve  mood 
associated  with  higher  levels  of  NKCA  Sn  T?  m°°d  might  Prove  to  b« 
mood  might  reduct  the effc ,fo ^NKCA  !  POSSibi"'ty  ^  ^ 
suggested  that  positive  emottons  maSy 


METHOD 

Subjects 

-r  contiguous 

(SSH m" 


Procedure 


Subjects  were  scheduled  to  come  to  the  laboratory  at  the  same  rime  „ 
consecutive  days.  On  the  first  day,  basic  demographic  data  were  collected  an?  °i  ,° 
completed  psychobehavioral  questionnaires  (see  below).  Blood  was  then  collettedfot 
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assessment  of  NKCA  (see  below),  conducted  by  a  technician  blind  to  the  results  of  the 
questionnaires.  On  the  second  day  of  assessment,  subjects  again  completed  the 
psychobehavioral  questionnaires  and  blood  samples  were  collected 


Assessments 

Demographic  information  was  collected  on  a  standard  questionnaire  to  obtain 
mfomtat.on  on  age,  race/ethnicity,  and  marital  status  (Bovbjerg  and  Valdimarsdottir, 

Positive  and  negative  affect  was  assessed,  on  both  assessment  days,  using  a  question¬ 
naire  developed  by  Guadagnoli  and  Mor  ( 1989).  This  questionnaire  has  2  scales  positive 
and  negative  affect,  which  were  derived  from  principal  component  analyses  of  the  65 
mood  adjectives  in  the  Profile  of  Mood  States  (McNair.  Lorr,  and  Droppleman  1971) 
The  two  scales  (positive  and  negative  affect)  each  consist  of  7  adjectives  scored  from  0 
(not  at  all)  to  4  (extremely),  with  results  reported  as  the  mean  of  all  7  items.  In  two 
independent  samples  of  subjects,  these  investigators  found  that  the  scales  for  positive 
and  negative  mood  had  high  alpha  coefficients  (>  ,70)-and  were  independent  of  each 
other.  We  confirmed  these  high  alpha  coefficients  (>  .90)  within  each  scale  in  the 
present  sample,  but  found  that  the  scales  were  inversely  correlated  (r  =  -49  p  <  oi) 
Because  of  the  high  test-retest  correlations  across  the  two  assessment  days  (p’s  <  !oi) 
the  mean  of  each  scale  for  the  two  days  was  computed  and  used  in  all  subsequent 
analyses.  It  should  be  noted  that  during  the  course  of  the  study  the  timeframe  of  the 
questionnaire  was  modified  from  “this  week  including  today”  (N  =  20)  to  “today”  (N  = 
28),  reflecting  considerations  relevant  to  our  ongoing  research  program.  To  ensure  that 
this  modification  did  not  influence  the  results  presented  here,  we  entered  this  grouping 

variable  as  a  covariate  into  the  analyses  described  below;  including  this  covariate  did  not 
alter  any  of  the  results. 

Daily  Habits  (e.g.,  alcohol  consumption)  that  may  be  influenced  by  affective  states 
and  which  could  in  turn  influence  immune  function  (Kiecolt-Glaser  and  Glaser.  1988)’ 
were  assessed  with  a  standard  questionnaire  (Bovbjerg  and  Valdimarsdottir,  1993).  This 
questionnaire  uses  a  self  report  format  to  assess:  sleep,  eating  patterns,  cigarette 
smoking,  alcohol  consumption,  use  of  licit  and  illicit  drugs,  as  well  as  infectious  disease 
symptomatology,  over  the  three  days  prior  to  the  blood  collection 

,  u0mplelJlTd  COUn‘S  (CB°  Wi,h  differential  were  perfonned  by  a  commercial 
aboratoiy  (Methpath,  Teterboro.  NJ).  Because  of  the  high  test-retest  correlations  across 

subsequent  analyses*SSmen'  '*  ‘  °°4)  ^  W“'  Con,p“Kd  a"d  “sed  “< 

Natural  Killer  Celi  Activity  (NKCA)  was  assessed,  on  both  assessment  days,  using 
peripheral  blood  mononuclear  cells,  isolated  from  heparinized  blood  samples  by 
standard  Ficoli-Hypaque  gradient  centrifugation  (Bovbjerg  and  Valdimarsdottir  1993) 
Cytotoxic  activity  against  the  classic  NK-sensitive  K562  tumor  cell  line  was  ass^sed  in 
a  standard  Cr  release  assay  at  three  different  effector  to  target  cell  ratios  (10:1,  30:1  and 
100:1),  as  previously  described  (Bovbjerg  and  Redd,  1992).  Data  from  all  effector  to 
target  cell  ratios  were  included  in  the  statistical  analyses,  as  a  more  conservative 
approach  than  use  of  summary  values  such  as  mean  cytotoxic  activity  or  lytic  units 
(Pollock,  Zimmerman,  and  Fuchshuber,  1990).  Because  of  the  high  test-retest 
correlations  across  the  two  days  of  assessment  (p’s  <  .01)  the  mean  at  each  E:T  cell  ratio 
was  computed  and  used  in  all  subsequent  analyses.  It  should  be  noted  that  repeated 
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measures  ANOVA  revealed  no  significant  (p’s 
or  interactions  with  Time)  in  NKCA  between  the 


>  -25)  differences  (main  effect 
two  days  of  assessment. 


of  Time 


RESULTS 

Positive  and  negative  mood 

With  preaviouVselsmdicf( Wa.Zand  Telkgtn ^85) The"  ^  4  °M  (SD)‘  C°nS,Stent 
highly  skewed  towards  the  low  end  (22  of  the  48  S1,h  h,  m°°d  Scores  were 

zero  across  the  two  days  of  assessment); L  ****  ™°d  -ores  of 

mood  the  mean  level  of  negative  mood  was  0  79  +  i  m  -^°men  W,th  some  ne§ative 
mood  was’  2.30  ±  0.85.  Again  consistent  with  '  71,6  mean  ,evel  of  Positive 

'■'«>.  Ihe  positive  mood  Lies  were  anp ,0x17!™  S'“di“  (Wa,s°”  "d  Tellegen. 
these  different  distributions.  negative  mood  was  J  Because  of 

(women  with  some  negative  mood  vs  women  with  no  net*  t*  ^  *  dlchotomous  variable 
was  treated  as  a  continuous  variable  in  all  subseauem  ^  P°S‘tive  mood 

positive  mood  was  1.97  ±  0.65  in  the  suberouo  of  wn  an?Iyses’  The  mean  level  of 

2-70  *  0.01  in  ihe  subgroup  of  women tfhTo^TmZ  ““  —■  - 


Association  between  NKCA  and  affective  states 

negative  and  positive  mood  would  be  differentb.il  ?  (100;1)’  71,6  hypothesis  that 
examined  with  multivariate  regression  analyses  S  ZTr^  NKCA  was 
entering  positive  and  negaiive  mood  as  predictors  Thi  n  w  enera'  Linear  Model>. 
a  stress  buffer  was  examined  by  inc.uC the  inmmJt  ^  r°,e  °f  P°si,ive  ™d  as 
mood)  in  the  analyses:  including  the  interaction  was  alI  !Ce"  ,erm  ^°S,tive  X  "e8ative 
the  inverse  correlation  found  between  ihe  mood  m°"  lmPont,nt  because  of 

indicaled  that  positive  mood  was  associated  with  h‘  2’  fSce  ^etthodsf.  The  results 
1MI.  p  .  .002)  and  negative  mood^ZSST  f  NKCA  W.44)  = 
*  7.35.  p  =  .009)  mood.  n,e  interaction  hetwee  “SJ  Zd  ^  °f NKCA  <F0  44) 

<ie- numtos  of 

relations  between  positive  mood  and  NKCA  wkhinTh ^  hKCA’  WC  examined  the 
reported  no  negative  mood  across  the  two  davs  of  a  ^  sub8rouPs  of  women  who 
reporting  some  negative  mood  (N  =  26)  We  firsi  P  SeSSment  (N  =  22)  and  those 
positive  mood  and  NKCA  in  the  subgroup  of  women' ^  re'ati°nS  between 
Regression  with  repeated  measures  revealed  no  sieniflo  ,  rePorted  no  negative  mood. 
(F(l,20)  =  .06,  p  =  .80)  or  interactions  whh  2  to t  Tu  ^  °f  P°sitive  d 
levets  of  positive  mood  were  no,  assoeiZS^  “ofS?'S  »  '2>'  >%her 
of  women  who  reported  no  negative  mood  as  is  franhJ  n  °f  NKCA  ‘he  subgroup 
effector  to  target  cell  ratio)  by  the  flat  regression  f  aph  cally. represented  (at  the  100:1 
response  was  seen  a.  the  other  two  effejr  to  mr^” ■«"  »f 
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Figure  1  Relations  between  positive  mood  and  natural  killer  cell  activity  in  the  subgroups  of  women  who 
reported  having  some  negative  mood  (solid  line)  and  those  who  reported  no  negative  mood  over  the  two 
assessment  days  (dotted  line). 


On  the  other  hand,  there  was  a  relation  between  positive  mood  and  NKCA  in  the 
subgroup  of  women  who  reported  some  negative  mood  across  the  two  days  of 
assessment.  Regression  with  repeated  measures  revealed  a  main  effect  of  positive  mood 
(F(l,24)  =  16.86,  p  <  .001),  which  accounted  for  41%  of  the  variance  in  NKCA;  no 
significant  interactions  with  effector  to  target  cell  ratios  (p’s  >  .2)  were  observed.  Higher 
levels  of  positive  mood  were  associated  with  higher  levels  of  NKCA  in  the  subgroup  of 
women  who  reported  some  negative  mood,  as  is  graphically  represented  (at  the  100:1 
effector  to  target  cell  ratio)  by  the  upward  slope  of  the  regression  line  in  the  Figure.  A 
similar  pattern  of  response  was  seen  at  the  other  two  effector  to  target  cell  ratios  (not 
shown). 

Because  there  was  variability  in  the  intensity  of  negative  mood  within  this  subgroup 
of  women  reporting  some  negative  mood  over  the  assessment  days,  it  was  possible  that 
variability  in  negative  mood  could  have  contributed  to  the  relation  between  positive 
mood  and  NKCA.  To  examine  this  possibility,  we  entered  negative  mood  as  a  covariate 
into  the  analysis  described  above;  positive  mood  remained  a  significant  predictor  of 
NKCA  across  the  three  effector  to  target  cell  ratios  (F(l,23)  =  15.92,  p  <  .001);  again 
there  were  no  significant  interactions  with  effector  to  target  cell  ratio.  We  also 
considered  the  possibility  that  the  subgroup  of  women  who  reported  some  negative 
mood  may  have  had  more  variability  in  positive  mood,  which  could  provide  an 
alternative  explanation  for  why  we  only  found  a  relation  between  positive  mood  and 
NKCA  in  the  subset  of  women  reporting  some  negative  mood,  but  no  such  differences 
were  found  between  the  groups. 
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Do  differences  in  demographic  variables  and/or  daily  habits  account  for  the  relations 
between  NKCA  and  affective  states? 

To  examine  the  possibility  that  individual  differences  in  demographic  variables  or  daily 
habits  (e  g  amount  of  sleep)  may  have  accounted  for  the  results  presented  above,  we 
examined  the  relations  between  these  variables  and  NKCA  in  this  sample,  using  repeated 
measures  ANOVA  for  each  variable  (with  effector  to  target  cell  ratio  as  a  within-subject 
factor).  The  results  revealed  no  significant  main  effects  (p’s  >  .2)  on  NKCA  for  any  of 
the  demographic  variables,  menopausal  status,  or  daily  habits  and  no  significant 
interactions  with  target  cell  ratio. 


DISCUSSION 


The  results  of  the  present  studv  revealed  that  women  reporting  some  negative  mood  had 
lower  levels  of  natural  killer  cell  activity  (NKCA)  than  women  who  had  no  negative 
mood  over  the  two  assessment  days,  while  those  with  higher  levels  of  positive  mood  had 
higher  NKCA.  However,  as  indicated  by  the  significant  interaction  between  positive  and 
negative  mood,  the  relation  between  positive  mood  and  NKCA  depended  upon  the 
women's  experiences  of  negative  mood.  Higher  levels  of  positive  mood  were  related  to 
higher  levels  of  NKCA  only  among  the  women  who  reported  haying  some  negative 
mood  over  the  davs.  Inspection  of  the  Figure  suggests  that,  within  this  subgroup  of 
women,  higher  levels  of  positive  mood  are  associated  with  higher  levels  of  NKCA, 
which  approach  those  of  women  who  did  not  report  any  negative  mood  over  the  two 
days  of  assessment.  These  results  raise  the  possibility  that  positive  mood  may  moderate, 
or  buffer,  the  effects  of  negative  mood  on  immune  function. 

The  possibility  that  positive  emotions  may  serve  as  a  stress  buffer  has  been  suggested 
by  several  investigators  (Edwards  and  Cooper,  1988;  Lazarus,  1991;  Lazarus,  Kanner, 
and  Folkman.  1980).  For  example,  Lazarus  and  colleagues  (1980;  1991)  have  articulated 
three  possible  means  by  which  positive  emotions  may  serve  as  buffers.  Positive 
emotions  may:  1)  enhance  coping  by  providing  a  “breather”  from  ongoing  stress;  2)  help 
to  sustain  ongoing  coping  needed  to  resolve  a  challenge;  or,  3)  restore  psychological 
resources  depleted  by  stress.  Empirical  support  for  the  stress  buffering  effects  of  positive 
mood  is  scant.  Consistent  with  the  hypothesis,  Cohen  and  Hoberman  (1983)  have 
reported  that  the  number  of  positive  events  experienced  by  an  individual  moderated  the 
relation  between  negative  life-events  and  depressive/physical  symptomatology. 
Similarly,  Reich  and  Zautra  (1981)  found  that  engaging  in  pleasant  activities  reduced 
distress  only  for  individuals  who  also  reported  high  levels  of  life  stress. 

To  our  knowledge,  the  present  study  is  the  first  to  consider  the  possible  role  of 
positive  mood  as  a  buffer,  interacting  with  the  effects  of  negative  mood,  on  measures  of 
immune  function.  Previous  studies  of  affective  states  and  immune  function  have  focused 
on  the  direct  effects  of  positive  and  negative  mood.  For  example,  Stone  and  colleagues 
(1987,  1984)  found  that  negative  mood  was  associated  with  smaller  antibody  responses 
to  challenge  antigen,  while  positive  mood  was  associated  with  larger  antibody  responses. 
These  studies,  however,  did  not  examine  possible  interactions,  making  comparisons  to 
the  results  of  present  study  problematic. 

It  is  also  difficult  to  compare  the  results  of  the  present  study  to  those  of  two  recent 
studies  in  which  positive  and  negative  moods  were  experimentally  induced  (Knapp, 
Levy,  Giorgh,  Black,  and  Fox,  1992;  Futterman,  Kemeny,  Shapiro,  and  Fahey,  1994). 
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Knapp  and  colleagues  (1992)  found  no  significant  changes  in  NKCA  following  the 
induction  of  maximally  disturbing  or  maximally  pleasurable  emotional  experiences. 
Futterman  and  colleagues  (1994)  found  transient  increases  in  the  levels  of  NKCA 
following  the  induction  of  either  positive  or  negative  mood  states  by  “method”  acting 
techniques.  Neither  of  these  studies  was  designed  to  examine  the  possible  buffering 
effect  of  positive  mood.  It  would  be  of  interest  in  future  studies  to  experimentally  test 
the  buffering  effect's  of  positive  mood,  perhaps  following  methods  analogous  to  those  of 
Gerin  and  colleagues,  who  have  recently  experimentally  demonstrated  the  buffering 
effects  of  social  support  on  cardiovascular  reactivity  (Gerin,  Milner,  Chawla,  and 
Pickering,  1995). 

The  results  of  the  present  naturalistic  study  should  be  interpreted  cautiously  for 
several  reasons.  First,  the  study  sample  was  relatively  modest  in  size  and  was  restricted 
to  women.  Second,  the  study  measure  of  mood  was  limited  to  the  scale  developed  from 
the  POMS  by  Guadagnoli  and  Mor  ( 1989).  This  scale  has  not  been  widely  used;  and  the 
negative  mood  scale  may  suffer  from  floor  effects,  as  22  subjects  had  no  negative  mood 
on  two  consecutive  days.  Third,  the  immune  assessments  in  the  study  were  limited  to 
CBC  with  differential  count  and  NKCA;  generalizability  to  other  aspects  of  immune 
function  cannot  be  assumed.  Fourth,  we  cannot  rule  out  the  possibility  that  the  observed 
relations  between  mood  and  NKCA  may  have  been  secondary  to  a  number  of  unassessed 
psychosocial  mediating  variables.  For  example,  individuals  with  more  social  support 
have  been  reported  to  have  higher  levels  of  positive  mood  (Cohen  and  Wills,  1985),  and 
independent  studies  have  found  that  social  support  is  associated  with  higher  NKCA 
(Baron,  Cutrona.  Hicklin.  Russell,  and  Lubaroff,  1990).  Positive  mood  may  also  be 
related  to  humor,  which  has  been  reported  to  have  effects  on  immune  function  (Lefcourt, 
Davidson- Katz,  and  Kueneman.  1990;  Edwards  and  Cooper,  1988;  Martin  and  Dobbin, 
1988;  Dillon,  Minchoff.  and  Baker.  1985).  Fifth,  differences  in  positive  and  negative 
emotions  may  reflect  underlying  personality  differences.  For  example,  several  studies 
have  found  that  negative  mood  is  strongly  related  to  neuroticism  whereas  positive  mood 
is  related  to  extraversion  (Costa  and  McCrae,  1980).  Based  on  the  present  results,  further 
research  with  a  larger  sample  of  both  men  and  women,  with  additional  measures, 
assessed  at  multiple  time  points  is  clearly  warranted.  The  initial  evidence  from  the 
present  study,  consistent  with  the  buffering  hypothesis  of  positive  mood,  highlights  the 
importance  of  further  research  in  this  area. 

It  remains  to  be  determined  whether  the  influence  of  positive  mood  on  immune 
function  will  predominantly  be  due  to  effects  on  putative  neuroendocrine  pathways, 
which  may  affect  either  the  number  of  NK  cells  in  circulation  or  the  functional  activity 
of  each  cell  (Whiteside  and  Herberman,  1994).  Alternatively,  the  effects  of  positive 
mood  on  NKCA  may  be  due  to  more  indirect  influences  having  an  impact  on  coping 
mechanisms  (Brown,  Sirota,  Niaura,  and  Engebretson,  1993;  Edwards  and  Cooper, 
1988).  Regardless  of  the  mechanisms  responsible,  the  present  study  suggests  that  the 
assessment  of  positive  mood  may  make  an  important  contribution  to  future  studies  of 
psychological  influences  on  immune  function.  As  natural  killer  cells  are  thought  to  play 
an  important  role  in  cancer  as  well  as  in  defense  against  infectious  disease  (Biron,  1994; 
Whiteside  and  Herberman.  1994),  it  will  be  important  for  future  research  to  examine  the 
possibility  that  these  influences  of  mood  may  have  clinical  significance. 
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ABSTRACT 

Having  a  family  history  of  cancer  is  an  important  predictor  of 
lifetime  cancer  risk.  Individuals  with  family  histories  of  cancer 
have  been  reported  to  experience  symptoms  of  general  distress  and 
to  have  frequent  intrusive  thoughts  and  avoidance  regarding 
cancer.  To  date ,  little  is  known  about  predictors  of  such  distress.  A 
relation  between  perception  of  cancer  risk  and  distress  has  been 
suggested ,  but  the  possibility  that  prior  cancer-related  events  may 
contribute  to  distress  in  these  women  has  received  little  attention. 
The  major  aim  of  the  study  was  to  examine  the  contribution  of  the 
past  experience  of  the  death  of  a  parent  from  cancer  to  distress  in 
women  at  familiar  risk  for  breast  cancer. 

Women  with  family  histories  of  breast  cancer  (Risk  Group, 
N  =  46)  were  assessed  on  the  day  of  their  yearly  mammography 
screening  and  four  to  eight  weeks  after  normal  result  notification 
in  order  to  confirm  the  generalizability  of  their  distress.  Their 
levels  of  intrusive  thoughts,  avoidance ,  and  perceived  lifetime  risk 
for  breast  cancer  were  significantly  higher  than  those  of  women 
with  no  family  histories  of  cancer  who  were  not  undergoing 
mammography  ( Comparison  Group ,  N  =  43),  and  this  was  true  on 
both  assessment  days.  Among  the  women  in  the  Risk  Group,  those 
whose  parentis)  had  died  of  cancer  had  the  highest  levels  of 
intrusive  thoughts,  avoidance,  and  perceived  risk.  Results  sug- 
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gested  that  perceived  risk  mediated  the  effect  of  this  event  on 
intrusive  thoughts  and  avoidance  regarding  breast  cancer.  The 
findings  are  discussed  in  terms  of  theories  of  cognitive  responses  to 
traumatic  and  stressful  life  events.  Implications  for  future  research 
and  interventions  are  discussed. 

(Ann  Behav  Med  1997,  79(4);362-369) 
INTRODUCTION 

Having  a  family  history  of  cancer  is  a  significant  risk  factor 
for  developing  cancer  in  one’s  lifetime  (1).  Several  recent  studies, 
although  not  all  (2),  have  shown  that  having  a  family  history  of 
cancer,  including  breast  cancer,  may  be  associated  with  elevated 
levels  of  distress  (3-5).  For  example,  Valdimarsdottir  et  al.  (5) 
compared  women  with  and  without  family  histories  of  breast 
cancer.  Those  who  had  family  histories  of  breast  cancer  had 
significantly  higher  levels  of  intrusive  thoughts  and  avoidance  on 
the  Impact  of  Events  Scale  (IES)  (6),  as  well  as  higher  levels  of 
general  distress,  anxiety,  phobic  anxiety,  somatization,  and  depres¬ 
sion  on  the  Brief  Symptom  Inventory  (BSI).  Kash  et  al.  (3)  found 
that  27%  of  women  with  family  histories  of  breast  cancer  endorsed 
levels  of  distress  on  the  BSI  that  suggested  a  need  for  psychologi¬ 
cal  counselling.  In  a  study  by  Lerman  et  al.  (4),  women  with  family 
histories  of  breast  cancer  reported  levels  of  intrusive  thoughts  that 
were  comparable  to  those  found  in  clinical  populations.  In  30%  of 
these  women,  worries  about  breast  cancer  interfered  with  their 
daily  lives.  Preliminary  data  also  suggested  that  women  with 
family  histories  of  cancer  may  have  mood  disturbances  compa¬ 
rable  to  those  seen  in  patients  recently  diagnosed  with  breast 
cancer  (7). 

Despite  the  accumulating  evidence  that  women  with  family 
histories  of  cancer  have  higher  levels  of  distress,  it  is  clear  that  not 
all  of  these  women  are  equally  affected.  While  some  women  may 
have  reactions  severe  enough  to  warrant  clinical  attention  (3,4), 
others  have  less  severe  stress  symptoms.  To  date,  little  is  known 
about  the  predictors  of  distress  in  women  with  family  histories  of 
cancer,  as  only  a  few  studies  have  addressed  this  issue.  Schwartz  et 
al.  (8)  showed  a  relation  between  perceived  risk  for  cancer  and 
intrusive  thoughts,  as  well  as  an  indirect  relation  between  a 
monitoring  coping  style  and  intrusive  thoughts.  Lerman,  Kash,  and 
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'  Stefanek  (9)  suggested  that  a  woman's  current  aee  may  be 
-j|  associated  with  her  level  of  distress.  Wellish  et  al.  (10)  reported 
that  a  woman  s  age  at  the  time  of  her  mother’s  breast  cancer 
diagnosis  was  associated  with  distress  levels,  in  that  those  who 
were  adolescents  at  the  time  appeared  to  have  the  greatest 
adjustment  problems. 

Yet  to  be  considered  is  the  impact  of  past  cancer-related 
events,  chief  among  which  is  likely  to  be  a  parent’s  death  from 
‘ '  cancer.  The  loss  of  a  parent  from  cancer,  which  may  be  preceded 
by  a  long  and  painful  decline  in  the  parent’s  health  and  which  can 
entail  long-term  care-giving  needs  provided  by  close  family 
.  members,  is  an  event  that  seems  likely  to  contribute  to  chronic 
stress,  especially  when  the  bereaved  perceive  themselves  at  risk  for 
the  disease  and  may  live  in  fear  of  meeting  the  same  fate. 
Consistent  with  this  hypothesis,  research  on  the  psychological 
effects  of  experiencing  the  death  of  a  parent  to  any  cause  has 
shown  that  this  life  event  has  profound  psychological  conse¬ 
quences  including  distress,  intrusive  thoughts,  and  avoidance 
(11-16).  In  addition  to  symptoms  of  distress,  a  feeling  of  vulnerabil¬ 
ity  (or  perceived  risk)  which  may  be  triggered  by  stressful  or 
traumatic  events  including  a  parent’s  death  (16,17)  is  an  important 
response  to  take  into  considereation  as  it  appears  to  play  an 
important  role  in  women  with  family  histories  of  cancer  (18). 
Perceived  risk  for  developing  cancer  has  been  shown  to  be 
associated  with  distress  in  these  women  (8). 

■Hie  principal  aim  of  the  present  longitudinal  study  was  to 
examine  the  contribution  of  a  past  experience  of  parental  loss  to 
cancer  to  distress  in  women  who  are  at  familial  risk  for  breast 
cancer.  To  address  this  aim,  we  first  sought  to  replicate  previous 
findings  by  Valdimarsdottir  et  al.  (5),  which  indicated  that  women 
with  family  histories  of  breast  cancer  have  higher  levels  of  distress, 
including  intrusive  thoughts  and  avoidance  about  breast  cancer  as 
well  as  more  general  distress,  compared  to  women  without  cancer 
in  their  families.  Since  that  study  and  others  have  shown  that 
distress  about  cancer  may  be  more  prominent  in  women  with 
family  histories  of  cancer  when  specific  cancer  cues  (e.g.  mammog¬ 
raphy)  are  present  (5,19),  we  assessed  distress  twice  in  this  group: 
once  on  a  day  of  mammography  and  once  four  to  eight  weeks  after 
notification  of  normal  mammography  results.  As  in  our  previous 
study  (5),  women  without  family  histories  of  cancer  were  concur¬ 
rently  assessed  on  two  occasions  without  mammography  to 
provide  an  indication  of  distress  levels  in  the  community  and  to 
control  for  the  effects  of  two  assessments  per  se.  We  then  extended 
the  previous  findings  by  examining  the  contribution  of  having 
experienced  a  parent's  death  from  cancer  to  the  elevated  levels  of 
distress  (general  distress  as  well  as  intrusive  thoughts  and  avoid¬ 
ance  regarding  breast  cancer)  and  perceived  risk  reported  by 
women  with  family  histories  of  breast  cancer.  For  this  purpose 
women  with  family  histories  of  breast  cancer  were  divided  into 
two  subgroups:  those  whose  parent(s)  had  died  from  cancer  and 
those  whose  parents  had  not  died  from  cancer.  These  subgroups 
were  then  compared  to  the  group  of  women  without  family 
histones  of  cancer.  Finally,  among  the  women  with  family  histories 
of  cancer,  we  then  further  explored  predictors  of  their  distress 
Based  on  previous  research  on  bereaved  individuals,  as  well  as 
women  at  risk  for  cancer  (8,16),  we  hypothesized  that  a  greater 
sense  of  personal  vulnerability  to  developing  breast  cancer  (i.e. 
perceived  risk)  in  the  women  whose  parent(s)  had  died  of  cancer 
may  account  for  the  higher  levels  of  distress  in  these  women.  Our 
repeated  measures  design  allowed  us  to  explore  whether  these 
relations  were  more  prominent  on  a  day  when  cancer-related  cues 
are  present  (Assessment  Day  1)  compared  to  a  day  without  such  a 
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cue.  four  to  eight  weeks  after  receiving  the  news  of  normal 
mammography  results  (Assessment  Day  2). 

METHOD 

Subjects 

The  study  included  a  total  of  89  women  who  were  participat¬ 
ing  in  a  broader  longitudinal  study  examining  the  psychobiological 
effects  of  mammography  screening  in  women  at  familial  risk  for 
breast  cancer.  All  subjects  who  were  recruited  after  we  revised  our 
family  history  questionnaire  to  obtain  data  necessary  to  address  the 
present  hypotheses  (e.g.  cause  of  parent’s  death)  were  included  in 
this  study.  Of  those,  46  women  with  at  least  one  first-degree 
relative  (mother,  sister,  daughter)  who  had  previously  been  diag¬ 
nosed  with  breast  cancer  (Risk  Group)  were  recruited  from  three 
cancer  screening  programs  in  New  York  City  prior  to  a  routine 
mammography  screening.  The  remaining  43  women  had  no  cancer 
history  in  their  first-degree  relatives  (Comparison  Group)  and  were 
recruited  through  advertisements  in  the  community.3  Eligible 
subjects  had  no  personal  history  of  neoplasm  or  chronic  disease,  no 
prior  abnormal  mammograms  or  biopsies,  and  no  current  chronic 
mental  or  physical  illness  and  were  not  taking  medication  on  a 
regular  basis.  Women  whose  first-degree  relatives  were  currently 
under  active  cancer  treatment  were  excluded  from  the  study. 
Subjects’  ages  ranged  from  22.8  to  54.6  (M  =  41.6,  SD  =  6.8),  the 
majority  of  subjects  were  Caucasian,  married,  and  employed  and 
had  at  least  some  college  education. 

For  some  of  the  analyses,  subjects  in  the  Risk  Group  were 
split  into  two  subgroups  based  on  whether  or  not  they  had 
experienced  the  death  of  a  parent  from  cancer.  Risk  Subgroup  1 
consisted  of  the  subjects  who  had  at  least  one  parent  who  had  died 
of  cancer  (W  =  30;  mother  died:  N  =  18,  father  died:  N  =  5,  both 
parents  died:  N  =  7),  and  Risk  Subgroup  2  included  those  whose 
parents  had  not  died  of  cancer  (N  =  16).  The  cause  of  death  of  all 
the  deceased  mothers  in  Risk  Subgroup  1  was  breast  cancer.  It 
should  be  noted  that  some  of  the  women  in  the  Risk  Group  had 
more  than  one  first-degree  relative  who  was  diagnosed  with  cancer. 
This  variable  (number  of  first-degree  relatives  with  cancer)  was 
therefore  included  in  the  initial  statistical  analyses  assessing 
subgroup  comparability. 

Procedures 

Women  with  family  histories  of  breast  cancer  (Risk  Group) 
were  recruited  by  telephone  approximately  one  week  before  a 
scheduled  routine  mammography  screening  for  breast  cancer.  They 
were  first  assessed  in  the  clinic  prior  to  mammography  (Assess¬ 
ment  Day  1)  and  then  assessed  again  four  to  eight  weeks  later 
(Assessment  Day  2).  On  Assessment  Day  1,  subjects  completed 
several  questionnaires  including  a  family  history  questionnaire, 
demographics,  a  perceived  risk  scale,  the  Brief  Symptom  Inven¬ 
tory  (20)  assessing  general  distress,  and  the  Impact  of  Events  Scale 
(6)  assessing  intrusive  thoughts  and  avoidance  regarding  breast 
cancer.  They  also  underwent  mammography  screening  and  were 
informed  of  their  results.3  None  of  the  women  had  abnormal 
mammography  results.  On  Assessment  Day  2,  subjects  again 
completed  the  BSI,  the  IES,  and  the  perceived  risk  scale  in  the 
absence  of  mammography  screening.  Women  without  family 
histories  of  breast  cancer  (Comparison  Group)  were  scheduled  for 
concurrent  research  assessments  with  the  Risk  Group  but  were  not 
scheduled  for  mammography.  This  group  was  included  in  this 
study  in  order  to  provide  comparison  data  from  a  healthy 
community  sample  that  had  not  experienced  cancer  in  first-degree 
relatives,  allowing  us  to  control  for  the  stress  of  daily  living  in  an 
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urban  community  and  to  examine  the  effects  of  two  assessments 
per  se. 

Measures 

Demographic  Questionnaire:  Subjects  completed  a  standard 
questionnaire  asking  about  their  age,  race,  education,  income,  and 
marital  status  (5). 

Family  History  of  Cancer:  This  questionnaire  was  designed  to 
assess  the  occurrence  of  cancer  in  subjects’  biological  relatives  as 
well  as  other  variables  related  to  the  cancer  diagnosis,  including 
age  of  the  patient  at  time  of  diagnosis,  survival  status,  and  age  of 
the  subject  at  the  time  of  the  relatives’  diagnosis  and  death  (if 
applicable).  Lifetime  objective  risk  was  calculated  based  on  the 
Claus  and  the  Gail  models  (21,22).  Both  models  were  included  in 
this  study  because  they  use  different  variables  to  calculate  risk  (and 
often  yield  different  risk  scores)  and  have  both  been  used  in 
previous  studies  of  breast  cancer  risk  (1).  The  Claus  model  takes 
into  account  the  number  of  affected  first-  and  second-degree 
relatives  and  age  of  relatives  at  time  of  diagnosis  (22).  The  Gail 
model  takes  into  account  the  number  of  affected  first-degree 
relatives,  age  at  first  live  birth,  age  of  menarche,  number  of  benign 
breast  biopsies,  and  history  of  breast  biopsies  with  hyperplasia 
(21).  ^ 

Perceived  Risk  for  Breast  Cancer:  Subjects  rated  their  per¬ 
ceived  likelihood  of  developing  breast  cancer  in  their  lifetime  from 
0  (not  at  all  likely)  to  100  (extremely  likely)  (5).  This  measure  was 
administered  at  both  assessment  days.  Because  results  from  the 
two  assessment  days  were  highly  correlated  (r  =  .85,  p  <  .0001) 
and  the  perceived  risk  scores  obtained  at  the  two  assessments  did 
not  differ  significantly,  the  combined  mean  of  the  two  scores  was 
used  for  subsequent  statistical  analyses. 

Brief  Symptom  Inventory:  The  BSI  (20)  was  administered  on 
both  Assessment  Days  as  a  measure  of  general  distress.  The  BSI 
includes  nine  subscales  based  on  separate  symptom  dimensions 
(somatization,  obsessive— compulsive,  interpersonal  sensitivity,  de¬ 
pression,  anxiety,  hostility,  phobic  anxiety,  paranoid  ideation,  and 
psychoticism)  and  one  general  score,  the  General  Severity  Index 
(GSI).  The  BSI  was  selected  because  it  has  been  used  in  previous 
studies  of  distress  in  women  at  familial  risk  for  breast  cancer  (3,5). 
Subjects  indicated  on  a  scale  from  0  (not  at  all)  to  4  (extremely) 
how  much  discomfort  each  of  the  symptoms  had  caused  them  “in 
the  past  week  including  today.” 

Impact  of  Events  Scale:  This  questionnaire  (6)  assesses  the 
frequency  of  intrusive  thoughts  and  avoidance  with  regard  to  a 
specific  stressor.  The  specific  stressor  chosen  for  the  IES  was 
breast  cancer.  The  IES  consists  of  15  items,  including  7  items  for 
the  Intrusion  subscale  and  8  items  for  the  Avoidance  subscale.  This 
measure  was  chosen  because  it  assesses  symptoms  reflective  of 
current  distress  (6)  and  because  it  has  been  used  in  studies  of 
responses  to  parental  death  (13)  as  well  as  studies  of  cancer- 
specific  distress  in  women  at  familial  risk  for  cancer  (5,8).  Subjects 
were  asked  to  rate  how  frequently  each  thought  or  behavior 
occurred  “during  the  past  week  including  today.” 

Statistical  Analyses 

Analyses  of  variance  (ANOVA)  and  chi-square  analyses  were 
first  conducted  to  test  possible  group  differences  in  demographic 
variables.  Any  variable  that  was  found  to  differ  among  the  groups 
and  was  correlated  (p  <  .1)  with  the  dependent  variables  was 


TABLE  1 

Demographic  Characteristics  of  Subject  Population 


Risk 

Subgroup  1 

Risk 

Subgroup  2 

Comparison 

Group 

Age  (years) 

45.0  (4.6)a 

40.6  (4.8)b 

39.7  (9.9)b 

Education  (college  grad) 

76.7%* 

81.3%* 

81.4%* 

Ethnic  group  (White) 

93.3%* 

87.5%* 

72.1%* 

Marital  status  (married) 

76.7%* 

62.5%*b 

34.9%b 

Groups  with  same  superscript  are  not  significantly  different  (p  >  .10). 


included  as  a  covariate  in  subsequent  analyses.  Repeated  measures 
analysis  of  covariance  (ANCOVA)  was  then  used  to  examine 
differences  between  the  Risk  Group  and  the  Comparison  Group  in 
distress  (BSI,  EES)  on  the  two  Assessment  Days,  and  in  perceived 
risk.  In  the  second  phase  of  the  analysis,  the  Risk  Group  was 
divided  into  two  Risk  Subgroups  according  to  the  women’s 
experience  of  a  parental  death  from  cancer.  In  addition  to  assessing 
general  demographic  variables,  we  also  examined  factors  associ¬ 
ated  with  the  cancer  diagnosis  in  the  two  Risk  Subgroups,4 
including  the  number  of  affected  first-degree  relatives,  their  age  at 
time  of  diagnosis,  the  subject’s  age  then,  the  recency  of  diagnosis, 
and  the  subject’s  objective  risk  (Claus  and  Gail  models).  We 
applied  the  same  rule  for  including  covariates  as  we  did  in  the 
analyses  described  above.  A  similar  repeated  measures  ANCOVA 
then  compared  these  two  Risk  Subgroups  with  the  Comparison 
Group  on  the  same  dependent  measures.  Post-hoc  analyses  were 
done  using  the  Duncan  test  with  an  alpha  level  set  at  ,05.  The  third 
phase  of  the  analysis  consisted  of  a  series  of  regression  analyses 
examining  the  possible  role  of  perceived  risk  as  a  mediator  of  the 
associations  between  the  Risk  Subgroups  and  intrusive  thoughts 
and  avoidance.  Whenever  there  was  no  significant  Assessment  Day 
by  Group  interaction.  Beta  weights  and  r2  values  were  calculated 
using  the  mean  of  IES  scores  across  the  two  Assessment  Days  in 
regression  analyses. 

Finally,  additional  analyses  were  conducted  to  examine  poten¬ 
tial  associations  of  variables  related  to  the  parent’s  cancer  death 
with  the  subject’s  distress  and  perceived  risk.  This  was  done  to 
explore  possible  mechanisms  for  the  association  between  the 
experience  of  a  parent’s  death  from  cancer  and  distress  in  order  to 
provide  suggestions  for  future  research. 

RESULTS 

Group  and  Subgroup  Comparability 

The  Risk  and  Comparison  Groups  were  significantly  different 
on  two  of  the  demographic  variables:  marital  status  and  subject’s 
current  age,  X2(88)  =  12.15,  p  <  .001,  and  F(l,87)  =  5.12,  p  < 
.03,  respectively  (see  Table  1).  Since  these  variables  were  signifi¬ 
cantly  related  with  distress  and  perceived  risk  (p<.l),  we 
included  age  and  marital  status  as  covariates  in  all  the  analyses 
comparing  the  Risk  Group  with  the  Comparison  Group.  No 
significant  differences  were  seen  for  any  other  demographic 
variables. 

We  also  compared  demographic  and  diagnosis-related  vari¬ 
ables  between  the  two  Risk  Subgroups.  There  was  a  significant 
difference  for  the  subject’s  current  age,  for  recency  of  the  affected 
relative’s  diagnosis,  and  the  subject’s  age  at  the  time  of  diagnosis, 
F(l,45)  =  9.36, p  <  .01;  F(  1,44)  =  17.14,  p  <  .01;  and  F(l,44)  = 
3.99,  p  =  .05,  respectively  (see  Table  2).  In  addition,  there  was  a 
marginally  significant  difference  for  the  number  of  first-degree 
relatives  diagnosed  with  cancer,  X2(45)  =  3.49,  p  =  .062  (see 
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TABLE  2 

Cancer-Related  Variables  and  Objective  Risk  for  Breast  Cancer 

Risk  Subgroup  1  Mean  (SD),  Range 

Risk  Subgroup  2  Mean  (SD),  Range 

Objective  risk  for  breast  cancer: 

-Claus  Model 
-Gail  Model 

Subjects  with  more  than  one  affected  first-degree  relative 
Cancer  diagnosis: 

-Patient’s  age  then 
-Subject’s  age  then 
-Years  since  diagnosis 

Death  from  Cancer: 

-Parent’s  age  then  J 

-Subject’s  age  then 
-Years  since  death 

20.9(10.5)“,  8.8—16.0 

17.2  (4.3)“,  12.0-31.4 

46.7%“ 

53.0(12.8)“,  33.0-81.0 

24.2(11.9)“,  1.0-48.0 

20.8  (9.7)“,  5.4-42.8 

62.4(14.7),  35.0-83.5 

31.2(13.9),  3.0-52.0 

14.0(11.3),  1.5-42.8 

18.2  (8.0)*,  8.8-35.4 
18.4(4.5)“,  15.0-27.8 

18.8%b 

51.2(12.6)*,  33.0-72.0 

3 1 .0  (7.6)b,  16.0-43.0 
9.4(6.1)b,  1.0-21.6 

n/a 

n/a 

n/a 

Groups  with  same  superscript  are  not 

significantly  different  (p  >  .1). 

Table  2).  As  none  of  these  variables  were  significantly  related  to 
the  distress  or  perceived  risk  measures  in  the  two  Risk  Subgroups 
(all  p's  >  .2),  they  were  not  included  as  covariates  in  the  analyses. 
No  significant  differences  were  seen  for  any  other  demographic  or 
diagnosis-related  variables. 

Effects  of  Family  History  of  Breast  Cancer  on  General 
Distress,  Intrusive  Thoughts  and  Avoidance  and  Perceived 
Risk 

First,  we  sought  to  confirm  that  having  a  family  history  of 
breast  cancer  was  associated  with  higher  levels  of  general  distress 
(BSI),  intrusive  thoughts  and  avoidance  about  breast  cancer,  and 
perceived  risk.  Unlike  our  previous  report  (5),  repeated  measures 
analysis  of  covariance  using  the  general  severity  index  of  the  BSI 
as  a  dependent  variable  yielded  no  significant  difference  between 
the  groups  on  this  measure  of  general  distress. 

Repeated  measures  ANCOVA  using  IES  scores  on  the  two 
Assessment  Days  yielded  a  significant  Group  main  effect,  F(  1 ,85)  = 
12.45,  p  <  .001 .  Post-hoc  analyses  showed  that  the  Risk  Group  had 
significantly  higher  levels  than  did  the  Comparison  Group  on  both 
Assessment  Days  (Duncan,  p  <  .05).  No  significant  interaction 
effects  by  Assessment  Day  were  found,  suggesting  that  differences 
in  IES  scores  remained  elevated  in  the  Risk  Group'regardless  of  the 
presence  or  absence  of  the  cancer-related  cue.  In  addition,  there 
were  no  significant  interactions  by  IES  subscales,  suggesting  that 
intrusive  thoughts  and  avoidance  showed  the  same  patterns  of 
differences  between  the  groups. 

Finally,  the  Risk  Group  also  had  higher  perceived  risk  scores 
than  did  the  Comparison  Group,  as  shown  by  a  significant  main 
effect,  FC 1 ,85)  =  28.14,  p  <  .0001  (Risk  Group:  M  =  64.19, 
SD  =  23.61;  Comparison  Group:  M  =  31.99,  SD  =  22.02). 

Effects  of  Experiencing  the  Death  of  a  Parent  from  Cancer  on 
General  Distress,  Intrusive  Thoughts,  and  Avoidance 

To  allow  examination  of  the  contribution  of  having  experi¬ 
enced  the  death  of  a  parent  from  cancer  to  these  women’s  levels  of 
distress  and  perceived  risk,  the  Risk  Group  was  split  into  the  two 
subgroups.  Repeated  measures  ANCOVA  comparing  GSI  scores 
across  the  three  groups  (the  Comparison  Group  and  Risk  Sub¬ 
groups  1  and  2)  again  revealed  no  significant  differences,  suggest¬ 
ing  that  the  three  groups  were  similar  on  this  measure  of  general 
distress. 

Analyses  on  the  IES  yielded  a  significant  main  effect  of 
Group,  F(2,84)  =  9.69,  p  <  .001,  when  marital  status  and  age  were 


controlled  (see  Figure  1).  There  was  no  significant  main  effect  of 
Assessment  Day,  no  Group  by  Day  interaction,  and  no  significant 
interactions  by  IES  subscales.  Post-hoc  analyses  showed  that 
women  at  familial  risk  who  had  experienced  the  death  of  a  parent 
from  cancer  (Risk  Subgroup  1)  had  the  highest  intrusive  thoughts 
and  avoidance  regarding  breast  cancer  across  assessment  days, 
whereas  those  women  at  familial  risk  whose  parents  had  not  died 
from  cancer  (Risk  Subgroup  2)  were  statistically  comparable  to 
normal-risk  women  (Duncan,  p  <  .05).  This  is  consistent  with  the 
idea  that  the  heightened  intrusive  thoughts  and  avoidance  in 
women  at  familial  risk  can,  at  least  in  part,  be  explained  by  their 
experience  of  parental  death  from  cancer. 

Death  of  a  Parent  from  Cancer  and  Perceived  Risk 

In  order  to  examine  the  contribution  of  the  death  of  a  parent 
from  cancer  on  subjects*  levels  of  perceived  risk  for  breast  cancer, 
we  conducted  an  ANCOVA  comparing  the  two  Risk  Subgroups  to 
the  Comparison  Group  on  this  variable.  Results  showed  a  signifi¬ 
cant  main  effect  for  Group,  F(2,84)  =  17.98,  p  <  .001,  after 
marital  status  and  age  were  covaried.  As  expected.  Risk  Subgroup 
1,  whose  parent(s)  had  died  of  cancer,  reported  significantly  higher 
levels  of  perceived  risk  than  the  other  two  groups,  whereas  the 
Comparison  Group  had  the  lowest  scores  on  this  measure  (Risk 
Subgroup  1:  M  =  70.35,  SD  =  23.7 1 ;  Risk  Subgroup  2:  M  =  52.66, 
SD  =  19.20;  Comparison  Group:  M  =  32.00,  SD  =  22.02).  All 
three  groups  were  significantly  different  from  one  another  (Dun¬ 
can,  p<.  05). 


Assessment  Day  1  Assessment  Day  2 


FIGURE  1:  Impact  of  Event  Scale  (IES). 
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Perceived  Risk,  Intrusive  Thoughts,  and  Avoidance 

Among  the  women  with  family  histones  of  breast  cancer, 
those  whose  parent(s)  had  died  of  cancer  had  higher  levels  of 
intrusive  thoughts  and  avoidance  as  well  as  higher  perceived  risk 
than  those  whose  parent(s)  had  not  died  of  cancer.  It  was  therefore 
of  interest  to  examine  the  possibility  that  perceived  risk  might 
mediate  the  relations  between  the  experience  of  a  death  of  a  parent 
from  cancer  and  intrusive  thoughts  and  avoidance. 

In  accordance  with  the  conceptualization  of  mediation  de¬ 
scribed  by  Baron  and  Kenny  (24),  we  first  ascertained  the  effects  of 
Risk  Subgroups  on  the  IES  and  perceived  risk  scores  omitting  the 
Comparison  Group  from  the  analysesv  Risk  Subgroup  1  was 
significantly  higher  on  both  IES  scoresrF(l,44)  =  5.40,  p  <  .03, 
(r^  =  .11,  B  =  .33),  and  perceived  risk,  F(l,44)  =  6.58,  p  <  .02, 
(r  =  .13,  B  =  .36).  We  then  used  regression  analyses  to  test  the 
possible  mediating  effect.  First,  we  examined  whether  the  hypoth¬ 
esized  mediator  (perceived  risk)  predicted  the  dependent  variable 
(IES  scores  at  the  two  Assessment  Days)  using  a  repeated 
measures  regression  equation.  Perceived  risk  was  a  significant 
predictor  of  IES  scores  on  both  Assessment  Days  as  shown  by  a 
significant  main  effect,  F(l,44)  =  11.54,  p  <  .002,  (r2  =  .21, 
B  =  .46)  and  no  significant  interactions.  The  results  suggest  that 
high  perceived  risk  scores  predict  high  levels  of  intrusive"  thoughts 
and  avoidance  regarding  breast  cancer. 

Second,  if  perceived  risk  acts  as  a  mediator  of  the  differences 
between  the  Risk  Subgroups  on  IES  scores,  then  the  effect  of  Risk 
Subgroup  on  IES  scores  should  be  reduced  or  eliminated  when 
perceived  risk  is  statistically  controlled  (24).  Perceived  risk  and 
Risk  Subgroup  variables  were  entered  consecutively  into  a  re¬ 
peated  measures  multiple  regression  correlation  which  yielded  a 
significant  main  effect  for  perceived  risk  on  the  IES.  F(l,43)  =■ 
7.34,  p  <  .01,  and  a  non-significant  effect  for  Risk  Subgroup, 
F(l,43)  =  1.80,  p  >  .18  (r2  =  .03,  B  =  .19)  (see  Figure  2).  When 
the  IES  was  broken  down  into  its  subscales  of  Intrusive  Thoughts 
and  Avoidance,  analyses  yielded  no  Subscale  by  Risk  Subgroup 
interactions.  These  results  suggest  that  perceived  risk  significantly 
mediated  the  subgroup  difference  in  the  levels  of  intrusive  thoughts 
and  avoidance  regarding  breast  cancer.  The  absence  of  a  significant 
interaction  by  Assessment  Day  indicates  that  this  mediating  effect 
holds  irrespective  of  the  presence  or  absence  of  mammography 
screening. 

We  also  examined  the  possibility  that  the  women's  objective 
risk  for  breast  cancer  may  significantly  contribute  to  this  mediating 
effect.  We  found  a  significant  correlation  between  perceived  risk 
and  objective  risk  scores  calculated  according  to  the  Claus  Model 
(22),  r  =  0.34,  p  <  .02.  However,  there  was  no  significant 
correlation  with  objective  risk  according  to  the  Gail  Model  (21), 
nor  was  there  a  significant  difference  among  the  Risk  Subgroups 
on  objective  risk  for  either  model  (see  Table  2).  There  was  also  no 
correlation  between  either  model  of  objective  risk  and  IES  scores. 
Finally,  we  examined  whether  objective  risk  may  account  for  the 
relation  between  perceived  risk  and  IES  scores.  For  this  purpose, 
we  included  objective  risk  scores  from  each  model  as  covariates  in 
a  regression  equation  using  perceived  risk  as  a  predictor  of  IES 
scores  and  found  no  change  in  the  significant  relation  between 
perceived  risk  and  IES.  From  this,  we  can  conclude  that  the 
mediating  effect  of  perceived  risk  described  above  was  not 
confounded  by  the  women’s  objective  risk  for  breast  cancer. 

Additional  Analyses  on  Factors  Related  to  Cancer  Death  of 
the  Parent  on  IES  Scores  and  Perceived  Risk 

In  addition  to  the  main  analyses  regarding  the  relations 
between  the  parent’s  death  from  cancer  on  perceived  risk  and 
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FIGURE  2:  Parent’s  death  from  cancer,  perceived  risk, 

and  intrusive  thoughts  and  avoidance. 


distress,  we  conducted  some  exploratory  analyses  examining 
variables  related  to  the  parent's  death  that  were  available  to  us  in 
order  to  further  characterize  distress  related  to  this  potentially 
traumatic  event.  These  included  age  of  the  subjects  at  the  time  the 
parent  died,  age  of  the  parent  then,  and  recency  of  the  parent’s 
death4  (see  Table  2).  None  of  these  characteristics  showed 
significant  associations  with  IES  scores  regarding  breast  cancer  or 
perceived  risk  for  breast  cancer  in  these  women. 

DISCUSSION 

The  main  goal  of  the  present  study  was  to  examine  the 
contribution  of  having  experienced  the  death  of  a  parent  from 
cancer  to  current  intrusive  thoughts,  avoidance,  and  perceived  risk 
regarding  breast  cancer  in  women  at  familial  risk  for  this  disease. 
In  order  to  address  this  aim,  we  first  sought  to  replicate  previous 
findings  that  women  with  family  histories  of  breast  cancer  have 
more  distress,  in  the  presence  or  absence  of  a  cancer-related  cue, 
than  women  without  such  family  histories  (5).  These  variables 
were  assessed  in  women  at  familial  risk  for  cancer  on  two  separate 
occasions:  on  a  day  of  routine  mammography  screening  (Assess¬ 
ment  Day  1)  and  on  a  day  with  no  explicit  cancer-related  stressor 
(Assessment  Day  2)  four  to  eight  weeks  after  notification  of 
normal  mammography  results.  The  Risk  Group  had  significantly 
higher  levels  of  intrusive  thoughts  and  avoidance  regarding  breast 
cancer  than  did  the  Comparison  Group,  which  confirmed  the 
previous  report  by  Valdimarsdottir  et  al.  (5).  This  was  true  on  the 
day  of  mammography  and  one  to  two  months  later.  However, 
unlike  that  previous  study  which  found  women  with  family 
histories  of  breast  cancer  to  have  higher  general  distress  (GSI)  on 
the  BSI,  we  found  no  differences  between  the  groups  on  that 
measure.  Differences  in  recruitment  strategies  may  account  for  the 
higher  distress  found  in  the  former  study,  because  Valdimarsdottir 
et  al.  (5)  recruited  women  from  a  high-risk  clinic,  whereas  we 
recruited  women  through  three  different  mammography  screening 
programs  not  exclusively  targeted  to  women  at  high  risk  for  breast 
cancer.  The  heightened  levels  of  cancer-specific  intrusive  thoughts 
and  avoidance,  which  have  been  reported  in  several  studies  (4,5), 
may  be  the  predominant  symptoms  of  distress  in  these  women. 
Intrusive  thoughts  and  avoidance  have  also  been  associated  with 
lower  levels  of  adherence  to  mammography  screening  (3,4),  which 
underscores  the  importance  of  examining  the  sources  of  these 
symptoms  more  closely. 

Further,  women  in  the  Risk  Group  had  significantly  higher 
levels  ot  perceived  risk  for  breast  cancer  than  women  in  the 
Comparison  Group.  Previous  studies  have  shown  that  women  with 
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family  histories  of  cancer  estimate  their  own  risk  to  be  high.  For 
example,  Valdimarsdottir  et  al.  (5)  reported  women  with  family 
histories  of  breast  cancer  to  have  similar  levels  of  perceived  risk  as 
the  women  in  our  study  (i.e.  M  =  59.2),  and  these  levels  were 
significantly  higher  in  these  women  than  those  reported  by  the 
Comparison  Group.  Other  studies  have  reported  high  levels  of 
perceived  risk  using  slightly  different  measures  (3,4);  however, 
none  of  these  studies  included  a  comparison  group.  It  is  of  interest 
in  the  present  study  that  perceived  risk  was  significantly  positively 
correlated  with  objective  risk  calculated  according  to  the  Claus 
model  but  not  to  the  Gail  model.  The  two  models  use  different 
variables  to  calculate  the  risk  estimates,  wjiich  often  vary  based 
upon  which  model  was  used.  The  Claus  model  relies  more  heavily 
on  family  history  of  cancer,  whereas  the  Gail  model  includes  the 
person’s  past  medical  history  (see  Measures).  It  is  conceivable  that 
women  are  more  aware  of  their  risk  contribution  based  on  family 
history  than  on  personal  medical  variables.  This  may  partly  be  due 
to  media  attention  devoted  to  the  genetic  risk  factors  of  breast 
cancer.  This  could  be  the  reason  why  only  the  Claus  figures  were 
correlated  with  perceived  risk  in  these  women.  Only  one  other 
study  has  reported  a  correlation  between  perceived  risk  and 
objective  risk  factors  (8),  however,  in  that  case  the  correlation  was 
negative.  Several  differences  between  that  study  and  the  present 
one  may  account  for  this  difference  in  finding,  including  the  use  of 
different  objective  and  subjective  risk  measures.  It  should  be  noted 
that  the  lack  of  uniformity  of  subjective  and  objective  risk 
assessments  makes  comparisons  across  studies  often  difficult,  and 
the  standardization  of  this  important  measure  needs  to  be  ad¬ 
dressed  in  future  research. 

Having  established  the  higher  levels  of  distress  and  perceived 
risk  in  this  sample  of  women,  our  main  goal  was  to  examine 
whether  having  experienced  the  death  of  a  parent  from  cancer  may 
contribute  to  the  individual  variability  in  some  of  these  symptoms. 
The  present  data  suggest  this  to  be  the  case  for  intrusive  thoughts 
and  avoidance  regarding  breast  cancer.  While  the  two  Risk 
Subgroups  did  not  differ  on  general  distress  (BSI),  the  women 
whose  parent(s)  had  died  of  cancer  had  significantly  higher  scores 
on  the  IES  than  women  in  the  Risk  Subgroup  who  had  not 
experienced  this  life  event  or  women  in  the  Comparison  Group. 
There  was  no  significant  difference  in  IES  scores  between  the  Risk 
Subgroup  who  did  not  experience  a  parent’s  death  of  cancer  and 
the  Comparison  Group.  While  several  studies  have  found  that 
women  with  family  histories  of  breast  cancer  have  elevated  levels 
of  intrusive  thoughts  and  avoidance  regarding  cancer,  the  issue  of 
why  these  symptoms  occur  has  rarely  been  addressed.  Our  data 
suggest  that  past  cancer-related  events  may  be  strong  determinants 
of  later  distress  and  that  having  experienced  a  parent’s  death  from 
cancer  may  be  a  potent  stressor  that  may  make  the  threat  of  breast 
cancer  especially  salient  for  these  women.  It  is  tempting  to 
speculate  that  the  experience  of  the  parent’s  death  from  cancer,  in 
addition  to  their  diagnosis  which  all  the  women  in  our  risk  group 
had  experienced,  may  change  the  meaning  of  cancer  from  a 
potentially  curable  illness  to  a  death  threat.  This  may  heighten 
these  women’s  distress  about  cancer  in  general.  However,  the  death 
of  the  parent  from  cancer  does  not  account  for  all  of  the  variance  in 
intrusive  thoughts  and  avoidance  about  breast  cancer,  suggesting 
that  other  predictors  also  need  to  be  explored. 

The  fact  that  the  women’s  perceived  risk  for  breast  cancer  was 
affected  by  the  experience  of  a  parental  death  from  cancer  may  be 
interpreted  in  accordance  with  theories  proposed  by  Janoff- 
Bulman  ( 17).  This  author  has  suggested  that  traumatic  or  stressful 
life  events  (such  as  the  death  of  a  parent)  may  challenge  one's 
personal  assumptions  of  invulnerability  to  harm  and  injury.  While 
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the  majority  of  people  tend  to  have  a  rather  unrealistic  sense  of 
invulnerability,  that  is,  they  believe  the  likelihood  of  “bad  things'' 
happening  to  them  to  be  very  low  (25),  a  traumatic  event  (e.g.  the 
death  of  a  parent  from  cancer)  may  challenge  these  assumptions.  It 
has  been  suggested  that  the  change  in  assumptions  about  one's 
personal  vulnerability  may  be  specific  to  the  type  of  event  of  which 
the  individual  was  a  victim  [e.g.  children  whose  parents  divorced 
have  more  negative  assumptions  specifically  about  marriage,  not 
about  the  world  in  general  (26)].  In  the  present  study  we  found  that 
women  whose  parent(s)  had  died  of  cancer  felt  more  vulnerable  to 
developing  breast  cancer.  The  specificity  of  increased  perceived 
vulnerability  will  be  an  interesting  question  to  explore  in  future 
studies. 

The  third  aim  of  the  study  was  to  examine  the  role  of 
perceived  risk  as  a  potential  mediator  for  the  association  between  a 
parent’s  death  from  cancer  and  intrusive  thoughts  and  avoidance 
concerning  breast  cancer  in  women  with  family  histories  of  breast 
cancer.  Results  were  consistent  with  this  possibility.  Women  who 
had  experienced  the  death  of  a  parent  from  cancer  had  the  highest 
levels  of  perceived  risk  which,  in  turn,  accounted  for  much  of  their 
heightened  levels  of  intrusive  thoughts  and  avoidance.  Although 
we  found  no  selective  effects  of  intrusive  thoughts  versus  avoid¬ 
ance,  our  results  are  consistent  with  the  theories  put  forth  by 
Janoff-Bulman  and  Horowitz  (17,27,28).  The  discrepancies  be¬ 
tween  one’s  previous  assumptions  of  invulnerability  and  the  new 
feeling  of  vulnerability  conveyed  by  the  death  of  a  parent  or  other 
events  are  thought  to  create  a  conflict  that  may  gradually  be 
resolved  by  intrusive  thoughts  and  avoidance.  In  theory,  these 
coping  processes  may  be  used  until  reintegration  of  the  new 
information  and  the  person’s  existing  mental  models  and  world 
assumptions  is  achieved  and  cognitive  harmony  is  restored  (27). 
Our  data  are  in  support  of  this  model.  Intrusive  thoughts  and 
avoidance  scores  were  highly  correlated  in  this  study,  and  it 
appears  from  the  lack  of  significant  interactions  by  IES  subscales 
that  these  coping  processes  may  be  affected  similarly  by  the 
predictors. 

It  should  be  noted  with  regard  to  these  findings  that  given  that 
the  aim  of  the  study  was  to  assess  cancer-related  distress,  we  chose 
to  measure  intrusive  thoughts  and  avoidance  about  breast  cancer. 
Had  we  focused  the  IES  on  the  death  of  the  parent  specifically,  it  is 
likely  that  the  mediating  role  of  perceived  risk  between  the  effect 
of  parental  death  and  IES  scores  would  not  have  been  as  strong.  It 
is  also  interesting  that  in  this  study,  recency  of  parental  loss 
(ranging  from  1  to  43  years)  to  cancer  was  not  associated  with 
higher  levels  of  intrusive  thoughts  and  avoidance  or  perceived  risk. 
Again,  had  we  focused  the  IES  on  the  death  of  the  parent  from 
cancer,  we  may  well  have  obtained  the  expected  relation.  Finally, 
we  did  not  find  any  associations  between  other  diagnosis-related 
variables,  such  as  number  of  affected  first-degree  relatives,  time 
since  their  cancer  diagnosis,  and  subjects’  distress  levels.  The 
relations  between  specific  characteristics  of  a  woman’s  past 
experience  with  family  history  of  cancer  and  her  levels  of  distress 
should  be  addressed  more  systematically  in  future  studies. 

Another  hypothesis  dealt  with  the  effects  of  a  cancer-specific 
cue  in  this  study.  Previous  research  has  suggested  that  individuals 
who  have  experienced  stressful  events  such  as  bereavement  or 
separation  may  be  more  sensitive  to  cues  associated  with  that  event 
(34).  Based  on  those  findings,  we  expected  that  women  at  familial 
risk  who  had  experienced  the  death  of  a  parent  from  cancer  would 
show  a  greater  increase  in  intrusive  thoughts  and  avoidance  at  the 
time  of  mammography  screening  than  women  who  did  not  have 
the  experience  of  parental  death  from  cancer.  However,  the 
absence  of  a  statistically  significant  interaction  did  not  support  this 
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idea.  That  is.  women  in  Risk  Subgroup  1  had  significantly  higher 
scores  on  the  IES  independent  of  this  cancer-specific  stressor 
(mammography).  It  is  possible  that  mammography  may  not 
present  a  cue  specific  to  memories  or  distressing  thoughts  related 
to  the  parent's  death  from  cancer.  Mammography,  which  is  a 
diagnostic  procedure,  may  be  a  more  specific  cue  for  triggering 
memories  of  the  parent’s  diagnosis  of  breast  cancer,  an  event 
which  all  the  women  in  the  Risk  Group  had  experienced.  Explana¬ 
tions  of  this  effect  can,  however,  merely  be  speculative  at  this 
point. 

Several  limitations  of  this  study  provide  suggestions  for  future 
research  in  this  area.  The  sample  size  in  our  study  did  not  allow  us 
to  conduct  more  fine-grained  analyses  of  parental  death  as  a 
life-event.  For  example,  we  were  not  able  to  compare  women 
whose  parent!  s)  died  of  cancer  with  those  whose  parent(s)  died  of 
other  causes  because  there  were  too  few  subjects  in  the  latter 
category.  In  addition,  our  relatively  small  sample  size  did  not  allow 
us  to  conduct  analyses  by  gender  of  the  decreased  parent.  Horowitz 
et  ai.  (13)  found  that  maternal  death  was  associated  with  more 
depression  and  intrusive  symptoms  than  paternal  death.  Future 
studies  with  larger  sample  sizes  may  be  able  to  confirm  these 
findings,  which  may  be  especially  important  in  women  at  risk  for 
breast  cancer.  Further,  we  were  not  able  to  assess  the  differential 
impact  of  having  had  one  versus  two  parents  die  of  cancer  or  that 
of  having  a  second  parent  who  died  of  causes  other  than  cancer. 
These  are  interesting  questions  that  should  be  explored  in  future 
studies  in  this  population.  In  addition,  further  research  should  be 
conducted  to  study  the  contribution  of  other  dispositional  factors 
that  may  increase  or  reduce  women’s  vulnerability  to  developing 
stress  symptoms. 

It  could  be  argued  that  the  women  in  our  Risk  Group  may  not 
be  representative  of  the  general  population  of  women  at  familial 
risk  because  they  were  participating  in  mammography  screening 
programs.  However,  based  on  the  literature  suggesting  that  women 
who  are  less  distressed  are  more  likely  to  comply  with  mammogra¬ 
phy  screening  guidelines  (3,4),  we  may  expect  our  data  to 
underestimate  the  levels  of  distress  that  may  be  found  in  this 
population.  Future  studies  should  address  this  issue  by  including 
women  at  familial  risk  who  do  not  attend  such  screening  programs. 

As  our  Comparison  Group,  we  chose  women  without  family 
histones  of  breast  cancer  who  were  not  undergoing  mammography 
screening  at  the  time  of  data  collection.  This  enabled  us  to  control 
for  the  day-to-day  distress  in  women  with  similar  demographic 
characteristics  living  in  the  same  urban  community.  This  is  an 
important  control  that  has  only  rarely  been  used  in  the  study  of 
women  at  familial  risk  for  cancer.  It  did  not,  however,  allow  us  to 
separate  the  effects  of  distress  due  to  mammography  versus  that  of 
having  a  family  history  of  breast  cancer  on  Assessment  Day  1 .  The 
finding  that  intrusive  thoughts  and  avoidance  about  breast  cancer 
remained  elevated  in  the  Risk  Group  on  Assessment  Day  2  (a 
non-mammography  day)  suggests  that  distress  in  these  women 
may  be  primarily  due  to  their  family  history.  This  should  be 
addressed  in  future  studies  including  a  comparison  group  of 
normal-risk  women  from  the  community  who  are  currently 
undergoing  mammography  screening. 

The  present  study  on  women  with  family  histories  of  breast 
cancer  is  one  of  the  few  to  incorporate  any  type  of  comparison 
group  or  to  use  a  longitudinal  design.  The  study  not  only  confirmed 
previously  reported  findings  that  women  with  family  histories  of 
breast  cancer  have  higher  levels  of  intrusive  thoughts  and  avoid¬ 
ance  about  cancer,  but  also  identified  an  objective  discrete  event 
(the  death  of  a  parent  from  cancer)  as  a  possible  contributing 
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source  of  these  symptoms.  In  fact,  our  data  suggest  that  only  those 
women  at  familial  risk  whose  parent(s)  had  died  of  cancer  reported 
significantly  higher  levels  of  intrusive  thoughts  and  avoidance  than 
the  Comparison  Group,  suggesting  that  parental  death  may  be  an 
important  issue  to  address  in  future  studies  of  this  population. 
These  findings  also  put  into  question  the  potential  importance  of 
other  current  or  past  cancer-related  events  that  these  women  may 
experience,  such  as  caregiving  for  a  parent  with  cancer,  illness  of 
friends  and  more  remote  relatives,  etc.  In  addition,  having  a  parent 
who  is  currently  under  active  treatment  for  cancer  may  be  a 
significant  stressor  for  these  women  that  should  be  taken  into 
account.  With  few  exceptions  (5),  most  of  the  studies  of  women  at 
familial  risk  for  cancer  do  not  explicitly  exclude  those  cases.  In 
fact,  women  with  family  histories  of  cancer  are  oftentimes 
recruited  through  their  family  members  who  are  currently  undergo¬ 
ing  treatment  for  cancer  (4,8).  Future  studies  should  include 
current  treatment  of  the  family  member  as  a  potential  additional 
life  stressor  that  may  contribute  to  these  women’s  distress. 

The  findings  from  the  present  study  may  have  implications  for 
intervention  strategies.  Recent  studies  (35,36)  have  shown  that 
breast  cancer  risk  counselling  is  effective  in  helping  women  with 
family  histories  of  breast  cancer  gain  a  better  understanding  of 
their  personal  risk  for  breast  cancer  and  in  reducing  their  cancer- 
specific  distress  (IES).  Another  study  examining  the  effects  of 
problem-solving  training  reported  that  those  women  who  practiced 
problem-solving  strategies  regularly  had  reduced  cancer-specific 
distress  on  the  IES  (37).  Our  data  suggest  that  there  may  be 
subgroups  of  women  who  may  be  especially  prone  to  distress 
regarding  breast  cancer;  and  that  it  will  be  useful  to  identify  those 
women  whose  parents  have  died  of  cancer,  as  they  may  be  in 
particular  need  of  counselling.  In  addition,  exploring  past  cancer- 
related  events  as  possible  sources  of  these  women’s  distress  may 
prove  beneficial  in  helping  women  reduce  their  distress.  Specifi¬ 
cally,  counsellors  could  address  women’s  reactions  to  a  parent’s 
death  from  cancer  and  examine  its  impact  on  distress  and  their 
exaggerated  perceived  risk  for  developing  breast  cancer.  Our  data 
also  indicate  that  the  women's  high  perceived  risk  may  be  an 
important  mediator  between  their  experience  of  a  parent’s  death 
from  cancer  and  distress.  If  women's  risk  perceptions  can  be 
rectified  to  more  closely  approximate  their  actual  objective  risk,  it 
may  help  to  reduce  their  distress.  Finally,  cognitive-behavioral 
strategies  may  be  useful  in  helping  women  reduce  their  distress 
about  breast  cancer,  to  cope  with  cancer-related  events  such  as 
deaths  in  family  members,  and  to  identify  and  utilize  effective 
coping  and  screening  behaviors. 
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Objective:  Recent  identification  of  the  hreact 

susceptibility  gene  BRCA2  have  raised  the  possibility  g6ne  BRCAl  the  breast  cancer 

lty.  This  study  examined  decision-making  about  future  susceptibilitv etic  testing  for  breast  cancer  susceptibil- 
breast  cancer.  Basad  on  the  transtheoretical  modditwit?  tesU*8*mong  women  at  familial  2  for 
would  be  related  to  the  ratio  between  the  perceived  ad^tavS  f  f  ^  readiness  to  undergo  testing 
one  s  susceptibility  status.  Methods:  Seventy-four  women  with  oieT  Jsadvantages  (cons)  of  learning 
cancer  were  recruited  before  a  routine  mammogram.  lSciE  f0'!  first'degree  relatives  with  breast 

used?0  teiStl?S’ perceived  Pros  311(1  cons  of  testing,  and  perc^ivedbl-^r^  mea.S?'es  assessing  readiness  to 
used  to  calculate  empiric  genetic  risk  of  developing  brefst  cancer  ^  c“cer  nsk-  Family  history  data  was 
planned  to  seek  genetic  testing  as  soon  as  possible^"/,,  nla^e,t\R'^i!S:  Forty'sbc  Per  cent  of  pmticipants 
not  plan  to  seek  testing.  As  expected,  greLr  read^s  f*  ^  *»  the  future,  aTS  d£ 

decisional  balance  (pros  >  cons).  Older  age  and  greater  pemehfrl  teS^nS  was  associated  with  a  positive 
associated  with  greater  readiness.  Conclusion:  The  readiness  *“*  ^Ut  DOt  emPiric  risk)  alfo  were 
susceptibility  testing  can  be  attributed,  in  large  part  to  the*  n«  of  ““y  women  to  seek  breast  cancer 
disadvantages.  Examination  of  these  perc^ftioL  suggests  ?“*  ^  advanta8es  outweigh  the 

*£3r  °"  wome”'s  psycho'oel“l 

Key  wonis:  genetic  tesUng.  bMas,  cMcer,  decision^,  tianstheorettc.!  model. 


INTRODUCTION 

Epidemiologic  data  suggest  that  5%  to  10%  of  all 
cases  of  breast  cancer  are  attributable  to  one  or  more 
susceptibility  genes  that  are  inherited  in  an  autoso- 

mal  d°mi  t  f  hion  (1>  2)<  The  IocationsaoUftG;o 

hE®  •  haVe  been  identified  recently.  A  major 
breast-ovanan  cancer  susceptibility  genef known  as 

in  1?90  rST.  n33PPed  Iinka8e  to  chromosome  17 
.  .  ^  and  was  lsolated  by  a  positional  cloning 

breast^  ***  1994,  A  second  8ene  predisposing  to 
breast  cancer,  labeled  BRCA2,  was  identified  on 

chromosome  13  by  linkage  analysis  (5)  and  also  has 
been  isolated  recently  (6).  Available  data  suggest 

to°90yn lifer  mhent  B^aA1  mutations  have  an  80% 
to  90  /o  lifetime  risk  of  developing  breast  cancer  and 


an  increased  risk  of  developing  ovarian  cancer  (71 
nhentence  of  BRCA2  mutations  also  confer  a  hS 
risk  of  developing  breast  cancer,  but  not  necessSfi 

Witii  the^e^l  °f  feYeloPinS  ovarian  cancer  (6). 

El  J beaming  possible  to  test  individual 

t^Sefcef ,CtBi  ty  breas'  °r  ovari“  “nee, 

G1’dnd  BRCA 2  mutaU““  « identified 
itv  to  hr«TSlb  e  *°  de,ermine  sonetic  susceptibil’ 
mdMdSr(8)C“Cer  S°'ely  by  ,eS,in8  unaffected 

These  developments  are  expected  to  lead  to  a 

- - 

^cer.  Urman  et  al.  (9)  examined  interest  in  Bflc“ 
ting  among  112  women  who  had  at  least  one 

Sevemv  fivere  atiVe  diaf°Sed  with  ovarian  cancer. 
would  ‘‘lR  ?nt  °f  this  sample  reported  they 
Zlnlt  uDdrtS  Want  testln8  and  25%  said  they 

assessed  interesfin^CAft n  r  StlUewing  et  aL  (l0^ 

uerest  in  BRCAl  testing  among  91  women 
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Who  were  members  of  “hereditary  breast-ovarian 
cancer  families”  participating  in  genetic  linkage  re¬ 
search  at  the  National  Cancer  Institute.  Seventy-nine 
per  cent  of  this  sample  reported  they  would  “defi¬ 
nitely  want  testing  and  16%  said  they  would  “prob¬ 
ably  want  testing.  Most  recently,  Lerman  et  aUll) 
assessed  interest  in  genetic  testing  for  breast  cancer 
susceptibility  among  105  women  who  were  first- 
degree  relatives  of  breast  cancer  patients.  Ninety-one 

wLTsting  Sami>le  indiC3ted  th3t  —Id 

These  same  studies  also  examined  women’s  rea¬ 
sons  for  wanting  or  not  Ranting  to  be  informed  of 
their  genetic  susceptibility  status.  The  most  com 
monly  cited  reasons  for  wanting  tasting  w're" 
earn  whether  one’s  children  are  at  risk  (9-n)  ° 
increase  use  of  screening  methods  (9-li),  to  tLke 
beuer  care  of  oneself  (10,  It).  and  to  be  ieisurtd 
(12)  The  most  commonly  cited  reasons  for  not 

llTcon  teStmg,were:  worries  about  insurability  (10 
).  concerns  about  test  accuracy  (11),  and  worries 
about  emotional  reactions  (11). 

thJrdation  hot  °f  ^  StUdy  W3S  t0  examine 

me  relation  between  women’s  interest  in  testing  and 

their  reasons  for  wanting  or  not  wanting  to  be  in 

so^e  f  8!.netiC  suscePtibility  status.  To  do 
®  Study  VSed  two  constructs  included  in  the 
anstheoretical  model  0f  behavior  change  (13,  14) 

Jnm  ldel  ^  Heen  Presented  as  an  integrative  and 
comprehensive  theory  of  behavior  change  with  po 
tentially  wide  applicability  (15).  P 

The  first  construct  borrowed’  from  the  model  is 
behavioral  stage  of  adopU01,.  Previous  reg  ls 

16)  has  identified  a  sequence  of  stages  through 
which  people  are  likely  to  proceed  before  adopting 
new  health  behaviors  such  as  quitting  smoking  of 
going  for  routine  mammograms.  These  stages  in- 

thPaTntTIati°n  (preSenUy  not  Perming 
the  behavior  and  not  intending  to  start  in  a  given 

iM  theh^  ’  COn‘emplation  (Presently  not  perform- 
ng  the  behavior  but  considering  starting  in  a  givTn 

time  period)  and  preparation  (taking  the  first  !tens 
to  change  behavior).  In  the  present  study,  assessment 
of  behavioral  stage  of  adoption  required TodSca  " 

tion  inasmuch  as  genetic  testing  is  neither  an  ongo  a. 
mg  behavior  (eg,  smoking  cessation)  nor  a  recurring  h 

geneaficTestfnBlfaT°8raphy  SCreenin^-  Moreover  f 
g  netic  testing  for  breast  cancer  susceptibilitv  is  not  bl 

currently  available  on  a  widespread  Cs  To  ad 

S?ed  bTaSr'nl?8  °' adOP,i°"  Was  '« 

•  j.  .  ,  ®  participants  to  imagine  that  an  w< 

dividually  administered  genetic  test  for  breast  can-  tir 
cer  susceptibility  was  currently  available  and  to  da 
rnd.cate  their  readiness  to  take  such  a  teat,  PmiS° 


1  .pe“n  p,anned  -  -  «- 

take  the  teat  in  the  near  futurefeh on”1'  pIanned  ,0 
plation),  planned  to  take  the  test  but  c^ntem" 

future  (long-range  cnntomr.1  t-  i  Ut  not  ln  near 
.ake  the  tef,  ^I^ahon?’ ’  *  dM  «  * 

iSistS:? ^  <■?- 

s'eaatofthe^r 1 1  7*““  has  b“"  “eaa^yTa- 
Sea  (prtlld  rt6  T"8*  °f  ./van- 

.4.  behl“  UnZefonT’  °'  ‘dOP“nS  ‘ 

eTed^TotTwho  dlT 

to  imrio  pros)  and  that  women  who  planned 

future  wL°expe™edd  t°  h“  ’“"a  SOmcti™e  in  the 

3Sts»P£s£ 

reearH  tn  ,  r  related  to  readiness.  With 

statistical  estimate  ofgSeUc  “ 

history  of  breast  biopsy  were  retied  '.  PJ°US 
These  factors  were  aetaed  for  study  bi^d  ' 

°n  8eneUC  teSti^  herita- 


METHODS 


Subjects 


ing  ProgrLstSizrNewTorkeCiWOITo1bee  ?a™[n0graPhy  screer>- 
study,  women  attending  ?  eligible  for  the  current 

age  or  older;  bll  ZS™8'*  had  ,‘0:  be  18  years  of 
history  of  breast  or  ovarian  cancer^  |!n8llSh:  c)  have  no  Prior 
degree  relatives  (mother  sister  ’  J  one#or  more  first- 
breast  cancer;  e)  be  schedulpH  f  *  ^  aug^ter^  diagnosed  with 
the  next  week;  and  f)  providewrittenTf'™  ™ammogram  within 
participation.  Ninety-four  wnm  '  formed  consent  for  study 
invited  to  participate  in  the  r  meat,n8  these  criteria  were 
women  who  declined  to  participate  agreed- ^mong 

time"  as  the  principal  rea?nn  ir  bt  12  ’  moSt  Clted  “lack  of 

-  d‘"“ 
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BREAST  CANCER  GENETIC  TESTING 

Procedure 

Potential  participants  were  identified  uqino  i-  ■  * 
puterized  appointment  tracking  system  Anlf  ‘Jf*0  *  C°m‘ 
before  her  scheduled  mammnarfTriy  u’  ApProximately  1  week 
contacted  by  telephone  and8  • m' each  potential  participant  was 
procedures'^  intereTtedlVenrta  deSCription  °f  1116  *tudy 
with  a  research  assi SSta 1 “ ^ ing subsequently  me! 

arrived  for  their  scheduled  1  C  «  when  they 

w«  *•  “* «»«.  the  m4 

Women  „h„  '  w.s  sought, 

questionnaires  in  thp  1  f  d;GOnSent  111611  comPleted  a  set  of 

-  *■  p—  — « 

Measures 

M^SaStL^ereT^d  A§®’  education-  race/ethnicity, 
(19).  St3tUS  W6re  assessed  usin§  a  standard  self-report  form 

chr were  «*» 

criteria  of  having  a  first-degree  rela?31*1'^  k^  m6t  tbe  eliSlbi% 
Wing  a 

recruitment  medical  cWt  ast  or  ovanan  cancer.  After 
whether  participants  had  aS  Were  feviewed  again  to  determine 

calculatepartSnt  emniric  °r  T 7  f  breaSt  bi°Psy  *nd  ,0  | 

the  time  of  their  enrollment  •  ®en6tlc  nsk  /or  hreast  cancer.  At 
provided  information  about  thf/3^  SCreening  Pr°gram,  women  . 
the  age  of  onsS  of  breast  °°?Tmce  of  breast  cancer  and  1 
second-degree  relatives  ThislnformV  °tb  their  first-degree  and 
««t.n  Informed  conS„™i'0"JS,Zr  “Pd*'*d  “  "» 

based  case-control  studv  of  hrfn  t  d  Y  d  from  a  Population- 
resulting  fVei°pment  ll6)'  The 

ages)  that  each  participant wilf  dev^’  k  in  percent- 

years.  PPt  will  develop  breast  cancer  by  age  79 

assessed  by^ hwing^artidpan^T  b  fPerceived  risk  was  6l 

100  (extremely  likeM^h/l  £  Vk  f  ?°m  °  (not  at  a11  Ukely)  to  w 

breast  cancer  (l9)  hkehhood  that  they  would  ever  develop  1; 

adapted  from  a  pn^vio^rtudTf^bef  016  f°11°'/ng  description 

wusistgo  Ssnetic^testing^or'hsa^t  cwKen*8  ^  *be*r  rea^ness  10  * 

b~‘.™  c,”“ta  members  d„.,„p  “ 

some  of  these  famfiies  l  8  T*'  Scientists  believe  that,  in  C° 
inherited  a  particular  gene^haT  Wr°  d6velop  breast  cancer  have  0Ui 
This  gene  is  passed  down  fro~ra?em,SUSCeptib!e  to  cancer.  res 
families.  Some  family  members  !!fil  Tnh" ‘°  generation  ia  these  ave 
will  not.  In  the  near  it  lTk  the„gene  and  others  prc 

blood  test  to  determine  which  m  \  ecoraePosslble  to  perform  a  rcr 

b-e«,  „  g,  ,^"1 ’Z.  J™  h"'  tl’“  ^ 

extremely  high  risk  of  dI3  -  ?  h  lhe  gene  would  have  an  hls( 

woman  whodidnt  hat  ft"8  br6aSl  canC6r  in  her  lifetima-  A 

£SS25- — 5 

4l„to^  J* 


lest  assoon  as  possto’tofwdhin  thene]  Z17  ’ p,an  take  "ie 

■be  test  some,,  L  „  to.  “to  b’  ‘  Pl“ '»  “» 

I  plan  to  take  the  test,  but  not  in  the  n  neXt  6  months);  c) 

next  6  months);  d)  I  do  not  plan  tot  t  rk  **  6  (n0t  within  *»« 

»»nths.  but  I  m,y  ehtotg.  LySnd  i  .u  d  w,,hl»  “>*  »“  « 

2T-  **  -  • 

-ESZEej? resting,  a 

ness  Scale  to  assess  perceptions  ofthe  nT  ,°n  the  Readi- 
and  disadvantages  (cons)of  undeLdng  gener  advailtaSes  fpros) 
cancer.  The  scale  consisted  of  21  ife8  °  ,UC  testmg  for  breast 

described  as,  “a  list  of  issues  a  worn*  k  10  pros'  11  cw>s) 

whether  or  not  to  take  the  genetfctsTd  C°,nsider  ^ deciding 

were  drawn  from  interviews  with  women  dffCribf-d  above‘”  Items 

cancer,  discussions  with  genetic  cm  at  familwl  risk  for  breast 
cancer  center,  and  review!  of  pubSSfd  ""S”8  at  a  ma)or 
cial  issues  in  genetic  counseling  and  i  r  6scnblng  psychoso- 
cancer  (7,  12).  Participants  ratedtm  d*  ^  f°r  heritable  breast 
or  disagreed  with  each  item  on  a  5  pfdnf  ^  "t/  tb6y  agreed 
disagree,  3  =  neither  agree  or  di  5  P  *  6316  (1  =  strongly 
Ratings  of  potential  advamages  were  IfZ*’  l  ~  strongly  agree). 

score  and  ratings  of  potential  sum“ed  t°  yidd  a  total  pros 
yield  a  total  cons  score.  Reliability  an  Were  summed  to 

and  cons  scales  were  intemS^  ^’8  ^  ^  P^s 

“d  -64.  respectivelyJ.  Coretlnar1?'  COefficien«=  =  80 
two  scales  were  statisticallv  in  suggested  that  the 

P  =  .24).  As  in  pre^IsZt7XtTh  ^  (f  =  "15- 
and  cons  scales  were  converted  into  SCOres  for  ^  pro s 

SO,  SD  =  10)  to  provide  a  common  !landard  T  SC01^  (mean  = 
balance  measure  was  then  created  bv*6  ht  A  sununary  decisional 
from  the  pros  T score“(2ol  ‘ ^  Sublractiltg ^ the, cons  Tscores 


results 

Sample  Characteristics 

The  participants  had  a  mean  age  of  44  years  rsn  - 

k-  Asian.  1;  -S£^S5*3fi  ? 
were  married,  6  were  divnrild  f“  parhcipants 
widowed,  andnwereZ  ®  separated,  1  was 

participants  had  a  college  degJ-e^T^ha/f/'d11! 
college  but  not  graduated  XVd  h  d  attended 

college.  Twenty-nine  participants  ^go/Th  adtended 
ously  undergone  a  hroict  w  ^39  ^  had  previ- 

results  had  yielded  no  evidence  “tiS**11  CaS6S’ 1116 
average  participant  was d/gnancy-  The 
probability  of  devekL  t0  haVe  811  18% 

(SD  =  8.91,  range  =  Cancer  by  a8e  79 

history  of  breasf  cancer  because  of  her  family 
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Readiness  to  Undergo  Testing 

susceptibility  Abreast  canceStered  f°r  genetic 

y  to  oreast  cancer  were  currently  avail- 


461 
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able,  46%  of  participants  [N  =  34)  would  seek 
testing  as  soon  as  possible  (within  the  next  30  davs) 
30%  tfV  =  22)  would  seek  testing  in  the  near  future 
(within  the  next  6  months),  and  5%  (At  =  4)  would 
seek  testing  in  the  more  distant  future.  Sixteen  per 
cent  (At  =  12)  would  not  seek  testing  but  thought 
they  might  change  their  minds,  and  the  remaining 
3  /o  (At  -  2)  would  not  seek  testing  and  thought  they 
were  unlikely  to  change  their  minds.  In  subsequent 
analyses,  participants  were  divided  into  three 
groups:  those  who  planned  to  seek  testing  as  soon  as 
possible  (At  =  34);  those, who  planned  to  seek  testing 
in  the  future  (At  =  26);.knd  those  who  did  not  plan  to 
seek  testing  (At  =  14). 


Perceived  Pros  and  Cons  of  Testing 

The  most  commonly  perceived  pros  and  cons  were 
identified  by  tabulating  the  percentage  of  women 
who  agreed  (4)  or  strongly  agreed  (5)  with  each 
decisional  balance  item.  Five  pros  were  endorsed  by 
more  than  50%  of  participants  (Table  1).  The  major¬ 
ity  of  women  thought  that  knowing  they  carried  the 
gene  would:  help  their  female  relative  decide 
whether  to  undergo  testing,  motivate  them  to  per¬ 
form  breast  self-examination  more  frequently,  help 
them  decide  whether  to  go  for  more  frequent  mam- 


TABLE  1.  Perceived  Pros  of  Genetic  Toting 


Pros 


My  concerns  about  developing  breast  cancer  would  be 
reduced  if  I  knew  I  did  not  carry  the  gene. 

If  I  were  found  to  carry  the  gene,  it  would  help  my 
daughters)  or  sister(s)  decide  whether  to  undergo  ge¬ 
netic  testing. 

Knowing  that  I  carry  the  gene  would  motivate  me  to  per¬ 
form  breast  self-examination  more  frequently. 

Knowing  that  I  carry  the  gene  would  help  me  decide 
whether  to  go  for  more  frequent  mammograms. 
Knowing  that  I  carry  the  gene  would  help  me  decide 
whether  to  undergo  preventive  surgery. 

My  sense  of  uncertainty  about  the  future  would  be  re¬ 
duced  if  I  knew  whether  or  not  I  carried  the  gene. 
Knowing  whether  or  not  I  carry  the  gene  would  increase 
my  sense  of  personal  control. 

Knowing  whether  or  not  I  carry  the  gene  would  help  me 
make  important  life  decisions  (eg,  getting  married,  hav- 
mg  children). 

Knowing  that  I  do  not  carry  the  gene  would  greatly  im¬ 
prove  my  quality  of  life. 

Knowing  that  I  do  not  carry  the  gene  would  improve  how 
>  feel  about  myself. 


Agree 

or 

Strongly 

Agree 

82% 

81% 

77% 

66% 

64% 

49% 

45% 

42% 

41% 

»■*  • 

30% 


mograms,  and  help  them  decide  whether  to  undergo 
preventive  surgery.  The  majority  of  women  also 
.thought  that  knowing  they  did  not  carry  the  gene 

breas f  c an cer" '  ^  COncerns  abojt  developing 

Two  cons  were  endorsed  by  more  than  50%  of 

CgChtTt  Table  2)l  The  maj°rity  of  women 
thought  that  knowing  they  carried  the  gene  would 

increase  their  concerns  about  developing  breast  can- 

w  T86  them  t0  worry  more  about 
female  relatives  who  might  also  be  carriers 


Testing 


Statistical  analyses  were  conducted  to  examine 
the  relation  of  demographic,  medical,  and  psychos- 

fnrir* VS  t0  "“ST  t0  UnderS°  genetic  testing 
for  breast  cancer  (Table  3).  /  analyses  were  per 

formed  for  categorical  measures  (eg,  marital  status) 

and  one-way  analyses  of  variance  were  performed 

for  continuous  measures  (eg,  age).  As  a  follow-up  to 

significant  one-way  analyses  of  variance,  pairwise 

mean  comparisons  were  conducted  (using  the  least 


TABLE  2.  Perceived  Cons  of  Genetic  Testing 


Cons 


Agree 

or 

Strongly 

Agree 


My  concerns  about  developing  breast  cancer  would  in-  85% 
crease  if  I  knew  that  I  carried  the  gene 
Knowing  that  I  carry  the  gene  would  cause  me  to  worry  72% 
more  about  other  family  members  who  could  be  carri- 
ers  (eg,  mother,  sisters,  daughters). 

Knowing  that  I  do  not  carry  the  gene  would  not  be  help-  39% 
ful  since  I  could  still  develop  breast  cancer. 

Knowing  that  I  do  not  carry  the  gene  would  not  reduce  38% 
my  concerns  about  developing  breast  cancer. 

If  I  were  found  to  carry  the  gene,  it.would  jeopardize  my  34% 

plovers'6  C°Vera8e  °r  'ead  t0  Pr°blemS  "ithmV  em- 

Knowing  that  I  carry  the  gene  would  leave  me  in  a  state  27% 
of  hopelessness  and  despair 

Knowing  that  I  carry  the  gene  would  worsen  my  quality  20% 

'  rer ' so7adV  M°W|mV  Chances  of  gettinS  breast  can-  1 5% 
tested  dn  1  learn  anything  more  from  being 

,f  lo7Z ZttZT the  8ene- il  wou,d  lead  to  7% 

Testing  is  not  worthwhile  because  it  could  yield  incon-  5% 
elusive  results  about  whether  I  carry  the  gene  for 
breast  cancer. 

If  I  were  found  to  carry  the  gene,  it  would  cause  others  5% 
to  view  me  negatively. 


462 


Psychosomatic  Medicine  59:459-466  (1997) 


BREAST  CANCER  GENETIC  TESTING 

—  3'  Relat,°n0fDe^^ 

.  , ,  _ _ _ _ _ Readiness  - 

Variables  -  - 


Demographic 
Mean  age  (and  SD)a 
Education  (college/total) 

Marital  status  (married/total) 
Medical 

Previous  biopsy  (yes/total) 

Mean  empiric  genetic  risk  (and  SD) 
Psychosocial 

Mean  perceived  risk  (and  SD)* 
Mean  pros  T  score  (and  SO)6 
Mean  cons  T  score  (and  SD)e 
Mean  decisional  balance  (and  SD)f 


Do  not 

Plan  to  be  Tested 
(N  =  H) 

41.77  (6.01  )*b 
1 2/14 
12/14 

4/14 

16.88  (8.67) 

53.93  (27.47)* 
42.34  (9.42)* 
60.97  (9.74)* 

1 8.63  (12.91)* 


af(2,7D^I?9,p=  04  - - — - 

^Within  rows,  cens^H  differen,  Hungers  of  asterisks  are  significant, y  different  fp  < 

d  f(2,71)  -  10.70,  p  <  .0001. 

0  F(2,71)  =  15.39,  p  <  .0001. 

'  F(2,46)  =  28.06,  p  <  .0001. 


Plan  to  be  Tested 
in  the  Future 
IN  =  26) 

42.07  (5.82)* 
22/26 
16/26 

9/26 

16.82(7.58) 

60.00  (22.58)* 
47.95  (8.56)* 
49.13  (9.62)** 
“1-18(11. 39)** 


Plan  to  be  Tested  as 
Soon  as  Possible 
IN  =  34) 

45.54  (5.92)** 
25/34 
28/34 

16/34 
20.39  (9.75) 

73.12  (19.23)** 
54.72  (8.92)** 

46.15  (6.85)** 

8.57  (10.94)*** 


Xp  d«“e"rnoe  ,8s,)  *° Wen,ify  «*• 

™ith.  fegard  to  demographic  factors,  results 
showed  that  readiness  was  related  to  age  but  not  to 

dfcated^arth111^131  St3tUuS-  FoIlow-“P  analyses  in¬ 
dicated  that  the  women  who  planned  to  be  tested  aa 

soon  as  possible  were  older  than  the  women  wh0 

planned  to  be  tested  in  the  future  and  th* 

Who  did  not  plan  to  be  tested.  With  regard  to  medTcd 

reMrJfreSU?S  mdicated  tha‘  readiness  was  not 

“&iOUS  hiSt0fy  °f  ^  bi°^  or 

showed  thS^dineiw^Xld  Jperaived  risk 
The  women  who  planned  <e  be  tested  as  soon  as 
possible  perceived  themselves  to  be  at  greater  risk 
for  b^t  c.ncer  than  the  women  who  pC to  be 

?tUrf  and  ^  women  whodid  not  plan 

relatedfo  the6SU  ds°  showed  that  readiness  was 
related  to  the  perceived  pros  and  cons  of  genetic 

testing  and  to  the  summary  decisional  balance  It 
sure.  Subgroup  analysis  of  pros  scores  indicated  that 
the  women  who  planned  to  be  tested 

ZTyZ  “ sclftadlcaL  ,,ehtdtheUb8r0,lpe 

~  ZJIT  te  teS,e?  P-—  m^Tad" 

in  ri!?  a  ?  tb  j  women  who  planned  to  be  tested 

test^rl  fU  e  and  the  WOmen  who  Panned  to  be 
tested  as  soon  as  possible.  Subgroup  analysis  of  the 
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had  a  more  positive  decisional  balance  (pros  >  S 
Led  °men  Wh°  did  “>t  Plan  to  1 

SS3^S£=£ 

P-ible.  mean  pros  scores  Warn 

differenTt^T-  fd  co°s_we^  not  significantl; 
women  who  did  not  pl^fto'be  Lt  <4  ^ 

scores  were  significantly  greater  than’ C°ni 
scores,  t(  13)  =  -5.40,  p<  0Ml  “  Pr°S 

-d4» genet toSt'inf^8^  “■ 

contribution  of  decisional  hai  .  uni(lue 

ernerednbito'etoe*nntodei:bafteCiS,0naI  kahunLwas 

predictive  v.lne  oS^S^et 
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TABLE  4.  Logistic  Regression  Analysis  of  Readiness  to 
_ _  Undergo  Genetic  Testing 


Variable  Entered 


Parameter 

Estimate 


Wald  x2 


Pge  .  ,  ,  “0-09  0.05 

Perceived  risk  -0.03  0.01 

Decisional  balance  -o.ll  0.02 

?  for  covariates  (3  dfj  =  47.66,  p  <  .0001." 


.05 

.02 

<.0001 


After  controlling  for  the  predictive  value  of  the  other 
two  variables,  consideration  of  the  summary  deci¬ 
sional  balance  score  significantly  improved  the  abil- 

ty  of  the  model  to  predict  readiness  to  undergo 
genetic  testing.  ° 


DISCUSSION 

*n  ^1S  d“cussion,  we  begin  by  summarizing  what 
was  learned  about  potential  demand  for  genetic 
esting  for  breast  cancer  susceptibility.  Next,  we 
consider  the  utility  of  decisional  balance  and  other 
variables  for  predicting  readiness  to  undergo  genetic 
testing  among  women  at  familial  risk.  Finally,  we 
explore  the  implications  of  the  study  for  clinical 
programs  that  plan  to  offer  genetic  counseling  and 
testing  to  women  at  familial  risk  for  breast  cancer. 

uture  demand  was  estimated  in  the  present  study 
by  asking  women  to  imagine  that  an  individually 
administered  genetic  test  to  determine  breast  cancer 

bJlly  TS  currentJy  available  and  to  indicate 
whether  and  when  they  planned  to  be  tested.  Eighty- 
one  per  cent  of  the  women  stated  they  would  plan  to 
be  tested.  This  figure  is  consistent  with  results  of 
previous  research  that  91%  to  100%  of  women  with 
an  affected  first-degree  relative  were  interested  in 
genetic  testing  for  breast  or  breast-ovarian  cancer 
suscepUbility  (9, 10).  Among  the  81%  of  participants 
who  stated  they  planned  to  be  tested,  35%  indicated 
that  they  would  not  seek  testing  as  soon  as  possible 
Previous  research  using  the  transtheoretical  model 
suggests  that  this  subgroup  includes  individuals 

iLLT  !ke  V°  be  !ested  within  a  year  as  well  as 
individuals  who  are  likely  to  still  be  contemplating 

eoo/mg/  year  Iater  (21)-  The  ^ure  behavior  of  the 
19 /o  of  women  who  stated  they  did  not  plan  to  be 
tested  is  also  uncertain  because  most  of  these  women 
indicated  they  might  reconsider  their  decisions. 

matelv  50°/thef  theS6  SUggeSt  that  aPPr°*i- 

TffertL  h/0  i?f  W°men  Wlth  3  first'cle8ree  relative 
S  d  hlT  C3nCer  Wil1  ^mediately  seek 
testmg  whemt  becomes  widely  available.  Whether 
or  not  demand  for  genetic  testing  will  greatly  exceed 


p-  B-  JACOBSEN  et  al. 

50%  among  women  at  this  level  nf  farr.ii-  i  •  , 

—  remains  unclear.  armlial  risk 

Findings  regarding  the  relation  of  empiric  risk  and 
_  perceived  risk  to  readiness  to  undergo  genetic  testfoa 

were  consistent  with  earlier  research.  In  previouf 
work,  no  relation  was  observed  between  genetfo  risk 

-  measured  in  terms  of  genetic  similarity  To  ie  af 
fected  relative)  and  interest  in  testing  (lof  Similarly 
T6  P/esen}  study  found  that  empiric  genetic  risk 

r  based  °°  fanuly  ^ustory  of  breast  cancer  (16)  was 
unrelated  to  readiness  to  undergo  genetic  testing 
Previous  research  also  indicated  that  women  who 
,  perceive  ^mselves  to  be  at  higher  risk  for  breast 
cancer  express  greater  interest  in  BRCAl  testing  ?9 
10).  Likewise,  in  the  present  study,  women  who 
planned  to  be  tested  as  soon  as  possible  perceiVed 
themselves  to  be  at  greater  risk  than  women  who 

to  bVSS1"  ae  toUrS  ”  W°mm  Wh°  did 

cons  of  testmg  and  readiness  to  undergo  aenSc 
testing.  Results  confirmed  the  hypothesis  haeeH  r. 
die  transtheoretical  model.  thatXwond  wtiS 
(ie,  the  relative  strength  of  pros  and  cons)  would 
predict  readiness.  These  findings  are  consistent  with 
previous  research  (15)  on  the  delation “2 

bT^Ce  t0  adop.tion  of  other  health  behaviors  such  as 
moking  cessation,  sunscreen  use,  and  mammogra- 
physcreening.  hi  general  these  studies  indicate  that 
negative  decisional  balance  (cons  >  pros)  charac 
ernes  individuals  who  are  in  the  precontemplaTon 
stage  and  a  positive  decisional  balance  (pros  >  cons) 
characterizes  individuals  in  the  nrenai Linn  „ 1 
tion  stages  of  adopting  a  health  behavior.  3C~ 

.  ,n  addltlon  to  predicting  readiness  to  undergo 

erabfo  iSZTnt  *1**"  COns  yieIded  consid- 
__T,.  ^formation  about  the  perceived  advantages 

^ori,y°f 

stalus  would  motivate  them  to  practice  breast™ 
whXr  TgoT?  fre<lu?ntIy-  help  them  decide 

£f*  These  findings  ££  T 

netic  testing  for  breast  cancer  susceptibility  to 
women  a,  famiiial  risk  may  have  severe?  benefi  “ 

■rst.  it  may  encourage  these  women  to  increase 

worn  SUIVei  ‘a”“  Savior.  Second,  it  may  aid  these 
women  in  their  decision-making  about  either  pro- 
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phylactic  mastectomy  or  oophorectomy.  Third,  it 
may  assist  the  first-degree  relatives  of  these  women 
with  their  decision-making  about  genetic  testing. 
And  fourth,  for  individuals  found  not  to  be  carriers 
of  mutated  genes,  testing  may  relieve  the  heightened 
psychological  distress  that  seems  to  be  common 
among  women  at  familial  risk  for  breast  cancer  (19, 
22,  23). 

As  stated  previously,  women  in  the  present  study 
perceived  relatively  few  disadvantages  associated 
with  genetic  testing  for  breast  cancer  susceptibility. 
The  only  disadvantages  perceived  by  a  majority  of 
women  were  that  learning  their  genetic  carrier  status 
would  increase  their  concerns  about  developing 
breast  cancer  and  cause  them  to  worry  more  about 
other  family  members  who  could  be  carriers.  These 
findings  are  consistent  with  the  views  of  experts 
who  have  warned  about  the  possible  negative  psy¬ 
chological  consequences  of  informing  women  of 
their  genetic  carrier  status  (7,  12).  In  addition,  they 
provide  empirical  support  for  the  view  that  women 
undergoing  genetic  testing  should  receive  psycho¬ 
logical  counseling  to  prevent  or  ameliorate  these 
reactions  (18). 

Several  limitations  of  the  present  study  should  be 
noted.  First,  the  outcome  in  this  study  was  women’s 
readiness  to  undergo  a  hypothetical  genetic  test  for 
breast  cancer  susceptibility.  Whether  future  genetic 
tests  will  possess  the  same  characteristics  as  this 
hypothetical  test  is  unknown.  Similarly,  the  relation 
of  the  readiness  to  undergo  testing  to  actual  deci¬ 
sions  about  genetic  testing  is  unknown.  Second,  the 
sample  in  the  present  study  was  predominantly 
white  and  well-educated.  The  results  reported  here 
may  not  be  generalizable  to  women  at  familial  risk 
who  possess  different  demographic  characteristics. 
Third,  the  present  study  was  limited  to  women  with 
at  least  one  first-degree  relative  diagnosed  with 
breast  cancer.  Possible  interest  in  genetic  testing 
among  those  who  are  not  at  familial  risk  or  are  at 
lesser  familial  risk  was  not  assessed. 

In  conclusion,  the  results  of  this  study  indicate 
that  the  decision  of  many  women  at  familial  risk  to 
seek  genetic  testing  is  related  to  their  perceptions 
that  the  advantages  of  learning  their  carrier  status 
outweigh  the  disadvantages.  These  results  are  con¬ 
sistent  with  the  transtheoretical  model  of  behavior 
change  and  demonstrate  its  usefulness  in  under¬ 
standing  decision-making  about  genetic  testing.  Re¬ 
sponses  to  the  decisional  balance  measure  further 
suggest  that  notification  of  genetic  carrier  status  is 
likely  to  have  a  significant  impact  on  women’s 
psychological  well-being  and  on  their  breast  cancer 
surveillance  and  prevention  behaviors.  These  find¬ 


ings  underscore  the  importance  of  providing  coun¬ 
seling  to  women  who  undergo  genetic  counseling  for 
breast  cancer  susceptibility  in  order  to  prevent  ad¬ 
verse  psychological  reactions  and  to  assist  in  the 
evaluation  of  treatment  options. 
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help  in  completing  the  study  and  preparing  the 
manuscript  This  research  was  supported  in  part  by 
the  T.  J.  Martell  Foundation ,  American  Cancer  Soci¬ 
ety  Grant  No.  PBR-97,  and  Department  of  the  Army 
Career  Development  Award  No.  J-4139.  The  views, 
opinions ,  and  findings  contained  in  this  report  are 
those  of  the  authors  and  should  not  be  considered  as 
an  official  Department  of  the  Army  position ,  policy, 
or  decision  unless  so  designated  by  other  documen¬ 
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REFERENCES 

1.  Easton  DF,  Bishop  DT,  Ford  D,  et  al:  Genetic  linkage  analysis 
in  familial  breast  and  ovarian  cancer:  Results  from  214  fami¬ 
lies.  Am  J  Hum  Genet  52:678-701,  1993 

2.  Newman  B,  Austin  MA,  Lee  M,  et  al:  Identification  of  human 
breast  cancer:  Evidence  for  autosomal  dominant  transmission 
in  high  risk  families.  Proc  Natl  Acad  Sci  U  S  A  85:1-5,  1988 

3.  Hall  JM,  Lee  MK,  Newman  B,  et  al:  Linkage  of  early  onset 
breast  cancer  to  chromosome  17q21.  Science  250:1684-1689, 
1990 

4.  Miki  Y,  Swensen  J,  Shattuck-Eidens  D,  et  al:  A  strong  candi¬ 
date  for  the  breast  cancer  and  ovarian  susceptibility  gene 
BRCAl.  Science  266:66-71,  1994 

5.  Wooster  R,  Neuhausen  S,  Mangion  J,  et  al:  Localization  of 
breast  cancer  susceptibility  gene,  BRCA2 ,  to  chromosome 
13ql2— 13.  Science  265:2088-2090,  1994 

6.  Wooster  R,  Bignell  G,  Lancaster  J,  et  al:  Identification  of  the 
breast  cancer  susceptibility  gene  BRCA2.  Nature  378:789- 

792. 1995 

7.  Biesecker  BB,  Boehnke  M,  Calzone  K,  et  al:  Genetic  counsel¬ 
ing  for  families  with  inherited  susceptibility  to  breast  and 
ovarian  cancer.  JAMA  269:1970-1974, 1993 

8.  Shattuck-Eidens  D,  McClure  M,  Simard  J,  et  al:  A  collabora¬ 
tive  survey  of  80  mutations  in  the  BRCAl  breast  and  ovarian 
cancer  susceptibility  gene.  JAMA  273:535-541,  1995 

9.  Lerman  C,  Daly  M,  Masny  A,  et  al:  Attitudes  about  genetic 
testing  for  breast-ovarian  cancer  susceptibility.  J  Clin  Oncol 
12:843-850,1994 

10.  Struewing  JP,  Lerman  C,  Kase  RG,  et  al:  Anticipated  uptake 
and  impact  of  genetic  testing  in  hereditary  breast  and  ovarian 
cancer  families.  Cancer  Epidemiol  Biomarkers  Prev  4:169- 

173. 1995 

11.  Lerman  C,  Seay  J,  Balshem  A,  et  al:  Interest  in  genetic  testing 
among  first-degree  relatives  of  breast  cancer  patients. 
Am  J  Med  Genet  57:385-392,  1995 

12.  Lerman  C,  Croyle  R:  Psychological  issues  in  genetic  testing  for 
breast  cancer  susceptibility.  Arch  Intern  Med  154:609-616, 
1994 

13.  Prochaska  JO,  DiClemente  CC:  Stages  and  processes  of  self¬ 
change  of  smoking:  Toward  an  integrative  model  of  change.  J 
Consult  Clin  Psychol  51:390-395,  1983 


Psychosomatic  Medicine  59:459-466  (1997) 


465 


14.  Prochaska  JO,  DiClemente  CC,  Norcross  JC:  In  search  nfh 

“r ,or  12  probim  1  “■««•■* wtK 

,e-  “°r8  s  r 

M.  SSS'  H*±5  ““  R“  .m, 

balance  memf !°’  *  *  Decisio^ 

J  Pers  Soc  Psychol  48:1279-?289  £  8  Sm0klng  StatUS’ 

'  «»  heritable 


P*  B-  JACOBSEN  et  al. 

19.  Valdimarsdottir  HB,  Bovbiere  DH  ir  ,  t„ 

ical  distress  in  women  with  a  famUiaf  ^  1  ^  Ps-vchol°g- 
Psycho-Oncol  4:133-141  1995  nsk  of  breast  cancer. 

20'  “  decision  mak- 

between  stages  of  SpUonand^’0"  ^  ^^tionship 

Psychol  12:209-214,  1993  decisional  balance.  Health 

21.  Prochaska  JO,  Velicer  WP  r*.  j 

ehattge:  Dynamic  typ<,|„™  E'  “  ^  P*“"™  of 

22  B<b<”  <£  M  lJ-lSy  M!  “”k,n* 

'  “tSSai'*  pr“*“ — 

2,  ?r  TnV N=u  ss Z° st  ■,  ^ " 

23.  Lerman  C,  Daly  M,  Sands  C  «i.  w  ’  1992 

and  psychological  distress  amoDjMamm°8rapllyadllereilce 
cancer.  J  Natl  Cancer  Inst  85:1074-^^93^  f°r  ^ 


466 


Psychosomatic  Medicine  59:459. 


466  (1997) 


Psychological  distress  and  breast  self-examination  among  Black  women  with  different  family 
histories  of  breast  cancer 

Josephine  S.  Guevarra,  M. A., 1  Dana  H.  Bovbjerg,  Ph.D., 1  Joel  Erblich,  Ph  D., 1  Heiddis  B. 
Valdimarsdottir,  Ph.D., 1  Diana  Godfrey,  M.A., 2  and  Harold  P.  Freeman,  M.D. 2 

'Ruttenberg  Cancer  Center,  Mount  Sinai  School  of  Medicine,  New  York,  New  York 
2  Breast  Examination  Center  of  Harlem,  a  community  program  of  Memorial  Sloan-Kettering 
Cancer  Center,  New  York,  New  York 

This  work  was  supported  by  grants  from  the  American  Cancer  Society,  the  National  Cancer 
Institute  (CA72457),  the  Martell  Foundation,  and  the  Department  of  Defense  (J-4139).  We  are 
required  to  indicate  that  the  views,  opinions  and  findings  contained  in  this  report  are  those  of  the 
authors  and  should  not  be  construed  as  an  official  Department  of  Defense  position,  policy  or 
decision  unless  so  designated  by  other  documentation. 

The  authors  would  like  to  acknowledge  the  assistance  of  Julie  Fasano,  Traci  Stein,  Lorraine 
Towns,  Monair  Hamilton,  and  the  entire  staff  at  the  Breast  Examination  Center  of  Harlem  in 
conducting  this  study. 

Address  communications  to:  Josephine  S.  Guevarra,  Ruttenberg  Cancer  Center,  Mt.  Sinai  School 
of  Medicine,  One  Gustave  Levy  Place,  1475  Madison  Ave,  New  York,  N.  Y.  10029. 
(212-824-9044) 


Psychological  distress  and  BSE,  Guevarra 


2 


Abstract 


Studies  demonstrating  that  women  with  family  histories  of  breast  cancer  overestimate  their 
personal  risk  and  have  high  levels  of  psychological  distress  that  affect  their  breast  cancer 
screening  behaviors  have  used  primarily  White  samples.  We  compared  Black  women  with  at  least 
one  first-degree  relative  of  breast  cancer  (Risk  Group  N=23  )  to  Black  women  without  a  first- 
degree  relative  with  breast  cancer  (Comparison  Group,  N=32 )  on  measures  of  psychological 
distress  and  breast  self-examination  (BSE).  The  Risk  Group  were  more  likely  to  have  a  high 
perception  of  perception  of  personal  risk  of  developing  breast  cancer  (chi-square  =  4.96,  p  < 
.026)  and  higher  intrusive  thoughts  about  breast  cancer  (p  <  .024)  than  women  in  the 
Comparison  Group.  Across  Groups,  we  found  that  women  with  a  high  perception  of  risk  and 
more  intrusive  thoughts  were  less  likely  to  perform  BSE  at  the  recommended  monthly  interval; 
they  either  under-  or  over-performed  BSE  (chi-square  1 1.556  p  <003).  This  study  confirms 
previous  research  demonstrating  higher  levels  of  psychological  distress  among  women  at  familial 
risk  for  breast  cancer  and  extends  the  research  to  demonstrate  its  potential  impact  on  BSE  among 
a  minority  group  who  have  an  elevated  risk  of  dying  from  breast  cancer. 
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Introduction. 

Breast  cancer  is  the  second  leading  cause  of  cancer  death  in  American  women  Estimates 

suggest  that  more  than  180,000  new  cases  of  breast  cancer  were  diagnosed  in  1997  and  more  than 

■*£ 

43,000  women  died  of  the  disease  (1).  In  the  Black  community,  breast  cancer  has  had  a 
substantial  impact.  A  consistent  finding  has  been  that,  although  Black  women  are  diagnosed  with 
breast  cancer  slightly  less  often  than  White  women,  the  five-year  survival  rate  is  significantly 
lower  for  Black  women  (80%  for  White  women  versus  only  64%  for  Black  women)  (2).  For 
both  Black  and  White  women  having  a  family  history  of  breast  cancer  is  a  risk  factor  for 
developing  the  disease  (3).  Consequently,  Black  women  with  family  histories  of  breast  cancer 
may  face  the  combined  threat  of  being  at  an  increased  risk  of  dying  of  breast  cancer  than  women 
in  the  general  population  and  of  being  more  likely  to  die  from  the  disease  than  their  White 
counterparts. 

The  psychological  consequences  of  having  a  family  history  of  breast  cancer,  and  its 
impact  on  breast  cancer  screening  has  not  been  well-explored  in  Black  women.  It  is  particularly 
important  to  understand  how  having  a  family  history  of  breast  cancer  may  affect  psychological 
distress  and  surveillance  behavior  in  these  women  as  they  are  at  highest  risk  for  developing  the 
disease  themselves.  In  this  paper  we  examine  how  having  a  family  history  of  breast  cancer  relates 
to  psychological  distress  and  breast  self-examination  among  Black  women. 

Association  between  psvchological/cognitive  factors  and  family  history 

Similar  to  White  women,  the  strongest  predictor  of  a  Black  woman's  lifetime  risk  of 
developing  breast  cancer  is  having  a  family  history  of  the  disease  (4).  The  greatest  risk  is  to 
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women  with  multiple  affected  close  relatives,  suggesting  the  presence  of  a  mutation  in  one  of  the 
primary  breast  cancer  susceptibility  genes  (e.g.,  BRCA1,  BRCA2),  but  even  having  a  single  first 
degree  relative  with  breast  cancer  can  increase  risk  (5).  Accumulating  evidence  suggests 
that  women  with  family  histories  of  breast  cancer  overestimate  their  risk  and  may  have  high  levels 
of  distress  (e.g.,  6-9).  Kash  et  al.  (1992)  found  that  27%  of  women  with  family  histories  of  breast 
cancer  experience  clinically  significant  psychological  distress.  High  levels  of  distress  among 
women  with  first  degree  relatives  with  breast  cancer  were  also  reported  by  Lerman  and  colleagues 
(1993),  who  found  that  53%  of  these  women  experienced  intrusive  thoughts  about  breast  cancer 
(10).  Two  recent  studies  that  have  included  concurrent  assessments  of  a  comparison  group 
drawn  from  the  community  have  confirmed  that  perceived  cancer  risk  and  distress  levels  are 
higher  among  women  with  family  histories  of  breast  cancer  (8-9). 

To  date,  psychological  and  cognitive  factors  in  studies  of  women  with  family  histories  of 
breast  cancer  has  largely  been  based  on  samples  of  White  women.  Initial  findings  in  samples  of 
Black  women  with  family  histories  of  breast  cancer  suggest  that,  like  White  women,  they  perceive 
themselves  to  be  at  higher  risk  for  developing  the  disease  (11).  In  a  study  of  60  African- 
American,  low-income  women  with  family  histories  of  breast  cancer,  the  majority  (55%) 
perceived  themselves  to  be  at  risk  for  developing  breast  cancer  and  half  reported  being  at  least 
somewhat  concerned  about  their  chances  of  developing  breast  cancer  (12).  Bowen  also  found 
that  Black  women  exhibited  particularly  high  levels  of  perceived  risk  for  breast  cancer  (13). 

When  Black  women  with  family  histories  of  breast  cancer  were  compared  to  their  White 
counterparts,  Hughes  and  colleagues  (1996)  found  that  Black  women:  1)  exhibited  significantly 
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greater  concerns  about  their  personal  risk  of  breast  cancer  and  worries  about  their  affected 
relative;  and,  2)  had  higher  cancer-specific  distress  (14). 

Distress  and  breast  self-examination 

f 

Psychological  distress  among  women  with  family  histories  of  breast  cancer  is  not  only 
clinically  significant  in  its  own  right,  it  may  also  have  an  impact  on  breast  cancer  screening 
behaviors.  Kash  and  colleagues  (1992)  found  that  higher  levels  of  cancer-specific  distress  among 
women  at  familial  risk  to  be  related  to  poor  compliance  with  clinical  breast  examinations,  as  well 
as  poor  compliance  with  recommended  monthly  breast  self-examination  (BSE)  (6).  Similarly, 
Benedict  and  colleagues  (1997)  found  a  significant  inverse  relationship  between  fear  of  breast 
cancer  and  frequency  of  breast  self-examination  among  daughters  of  women  diagnosed  with 
breast  cancer  (15). 

BSE  over-performance  has  also  been  linked  to  higher  psychological  distress.  Lerman  and 
colleagues  (1994)  found  that  higher  levels  of  psychological  distress  among  women  with  family 
histories  of  breast  cancer  was  associated  with  both  insufficient  and  excessive  breast  self- 
examination  behavior  (>  once  a  month)  (7).  A  more  recent  investigation  of  predictors  of  BSE 
over-performance  among  women  at  familial  risk  (16)  found  that  African-American  women  were 
over-represented  in  the  group  of  women  who  over-performed  BSE,  and  that  over-performers 
were  more  likely  to  frequently  think  about  breast  cancer.  Similarly,  Royak-Schaler  et  al.,  (1995) 
found  that  perception  of  risk  was  related  to  breast  cancer  screening  practices  for  African- 
American  women  under  50  years  old;  they  were  the  most  likely  to  have  obtained  a  CBE  and 
mammogram  (12). 


Psychological  distress  and  BSE,  Guevarra 


6 


To  our  knowledge,  the  present  study  is  the  first  to  compare  Black  women  with  family 
histories  of  breast  cancer  to  those  without  family  histories  of  breast  cancer  on  perceived  risk, 
psychological  distress  and  compliance  with  breast  self-examination  guidelines.  The  inclusion  of  a 

f 

yi 

comparison  group  without  breast  cancer  in  first-degree  relatives  provides  an  important 
benchmark  against  which  to  assess  both  cancer-specific  and  general  distress  as  well  as  BSE 
frequency.  Most  studies  which  have  found  that  psychological  distress  and  intrusive  thoughts 
about  breast  cancer  relate  to  inappropriate  breast  self-examination  did  not  include  a  comparison 
group  making  it  impossible  to  examine  family  history  related  differences  in  distress  and  BSE. 
Since  the  media  has  recently  focused  so  much  attention  on  breast  cancer  awareness  it  may  be  that 
women  without  a  family  histories  of  breast  cancer  also  experience  distress  and  intrusive  thoughts 
about  breast  cancer  which  may  be  sufficient  to  impact  on  proper  breast  self-examination.  Based 
on  the  literature  reviewed  above,  we  hypothesized  that  Black  women  with  family  histories  of 
breast  cancer  would  score  higher  on  measures  of  distress  than  Black  women  without  family 
histories  of  breast  cancer  and  that  psychological  distress  would  predict  poor  compliance  with 
recommended  breast  self-examination  guidelines. 

Method 

Participants 

Black  women  with  (Risk  Group,  N=23)  and  without  (Comparison  Group,  N=32)  family 
histories  of  breast  cancer  were  recruited  for  the  present  study.  Women  in  the  Risk  Group  had  at 
least  one  first-degree  relative  with  breast  cancer.  Women  in  the  Comparison  Group  had  no  first- 
degree  relatives  with  breast  cancer.  Women  were  excluded  if  they:  1)  were  unable  to  speak  or 
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read  English;  2)  were  less  than  25  years  old;  3)  were  unable  to  give  meaningful  informed  consent; 
4)  had  a  history  of  neoplasm  of  an  abnormal  pathologic  report;  5)  were  pregnant;  6)  had  evidence 
of  abnormal  results  on  their  most  recent  mammogram. 

Setting 

All  participants  were  recruited  from  an  inner-city  cancer  screening  center  in  New  York 
City  --  (The  Breast  Examination  Center  of  Harlem;  BECH,  a  community  program  of  Memorial 
Sloan-Kettering  Cancer  Center).  The  BECH  provides  advanced,  comprehensive  diagnostic 
cervical  and  breast  screening  services  to  women  of  the  Harlem  community.  All  services  (e.g., 
mammogram,  pap  smear,  clinical  breast  exam)  are  provided  at  no  out-of-pocket  expense  to  the 
client.  Women  who  attend  the  BECH  are  instructed  in  how  to  perform  BSE  and  receive  routine 
clinical  breast  exams  at  every  screening  visit. 

Procedures 

In  person  contact  was  made  with  the  women  at  the  breast  clinic  and  the  study  was 
described.  All  data  for  this  study  were  collected  as  part  of  a  larger  investigation  of 
psychobiological  factors  associated  with  having  a  family  history  of  breast  cancer.  Interested 
women  were  then  scheduled  to  meet  with  study  personnel  at  least  one  month  after  the  initial 
contact,  because  we  have  previously  documented  high  levels  of  acute  distress  on  the  day  of 
mammography  screening  (8).  At  their  scheduled  appointment,  participants  were  asked  to  read 
and  sign  the  consent  forms  and  were  given  standardized  measures  that  included  cognitive  and 
psychological  variables.  Each  woman  took  approximately  60-minutes  to  complete  the 
questionnaires.  As  a  consideration  to  participants,  additional  questionnaires  that  assessed  breast 
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cancer  screening  behaviors  and  demographic  data  were  given  to  participants  to  complete  at  home 
and  return  in  a  pre-paid  mailer  the  next  day  (see  Measures  below).  All  participants  were  offered 
$20  plus  the  cost  of  public  transportation  to  and  from  the  study  site. 

f 

Measures 

Demographic  and  medical  questionnaire.  A  standard  questionnaire  was  used  to  obtain 
information  on  age,  race/ethnicity,  education,  marital  status,  employment,  smoking,  height, 
weight,  and  other  health-related  variables  (9).  Histories  of  cancer  in  the  family  were  obtained 
using  a  self-report  form  (9,17). 

General  distress 

Brief  Symptom  Inventory  (BSP  (18).  The  BSI,  a  validated  and  highly  reliable  brief  form 
of  the  classic  SCL-90  (Symptom  Checklist-90  revised),  was  used  to  provide  an  assessment  of 
general  distress  over  the  past  three  weeks.  The  BSI  has  nine  symptom  dimensions  and  three 
global  indices  of  stress  symptomatology.  To  reduce  the  likelihood  of  type  I  error,  only  the 
General  Severity  Index  (GSI)  was  analyzed  for  the  current  study.  Because  preliminary  analyses 
indicated  that  scores  on  this  index  were  not  normally  distributed,  results  were  dichotomized 
(median  split,  .396)  and  subsequently  analyzed  with  a  non-parametric  test  (X2). 

Cancer-specific  distress 

Impact  of  Events  Scale  (TES1  (19).  The  IES  is  a  15-item  self-report  inventory  that 
assesses  intrusive  thoughts  and  avoidance.  The  scale  items  are  anchored  to  a  specific  stressor  (in 
this  case,  the  threat  of  breast  cancer)  and  yield  subscores  for  intrusive  and  avoidance  experience. 
This  measure  was  chosen  because  it  assesses  symptoms  reflective  of  current  distress  (19),  and 
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because  in  studies  of  predominantly  White  samples  it  has  revealed  differences  in  cancer-specific 
distress  between  women  with  and  without  family  histories  of  breast  cancer  (e.g.,  8-9).  The 

measure  has  also  been  used  with  Black  women  with  family  histories  of  breast  cancer  (14). 

/ 

Subjects  were  asked  to  rate  how  frequently  each  thought  or  behavior  occurred  during  the  past 
three  weeks.  Of  particular  interest  in  the  present  study  was  the  intrusive  thoughts  subscale,  as 
Lerman  et  al.,  (1993)  have  previously  reported  that  women  with  family  histories  of  breast  cancer 
score  especially  high  on  this  measure.  Scores  were  not  normally  distributed  and  were 
dichotomized  at  the  median  (median  split  .396,  T-score=54). 

Perception  of  breast  cancer  risk 

Perceived  risk  for  cancer.  Perceived  risk  for  cancer  was  assessed  by  asking  subjects  to 
rate  their  perceived  likelihood  of  developing  breast  cancer  in  their  lifetime  from  0%  (not  at  all 
likely)  to  100%  (extremely  likely)  (8).  Because  preliminary  analyses  indicated  that  the  data  on 
this  measure  were  not  normally  distributed,  with  approximately  half  the  participants  indicating 
that  they  were  at  50%  or  greater  risk,  results  were  dichotomized  (less  than  <50%  lifetime  risk  and 
50%  or  more  lifetime  risk). 

Breast  self-examination  behavior 

Assessment  of  breast  self-examination.  Participants  were  asked  to  respond  to  the 
following  question:  How  often  do  you  perform  breast  self-examination?  on  a  seven-item  measure 
ranging  from  1-  more  than  once  a  month  to  7  -  never.  For  statistical  purposes,  the  scale  was 
broken  down  into  three  sections  1)  more  than  once  a  month  (over-performers);  2)  once  a  month 
(appropriate  performers);  and,  3)  less  than  once  a  month  -  (under-performers).  Accuracy  of  self- 
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reported  breast  screening  has  been  validated  among  sociodemographically  low-income,  minority 
and  diverse  women  (20-21). 

Results 

y 

Demographic  variables  for  the  Risk  and  Comparison  Groups  are  shown  in  Table  1.  No 
significant  differences  between  the  groups  were  found.  Consistent  with  their  family  histories  of 
breast  cancer,  the  Risk  Group  had  a  significantly  (t=3.14,  p_<.004)  higher  objective  risk  of  breast 
cancer  than  the  Comparison  Group,  as  determined  by  the  Claus  model  (3)  (see  Table  2). 

As  shown  in  Table  2,  women  in  the  Risk  Group  were  more  likely  to  report  high  perceived 
risk  than  women  in  the  Comparison  Group  (chi-square  =  4.96,  p  <  .026).  The  Risk  Group  was 
also  significantly  more  likely  to  report  intrusive  thoughts  about  breast  cancer  than  the  Comparison 
Group  (p  <  .024).  These  results  support  that,  like  predominantly  White  samples,  Black  women 
with  family  histories  of  breast  cancer  are  more  likely  to  have  intrusive  thoughts  about  breast 
cancer  than  Black  women  without  family  histories  of  breast  cancer.  General  distress  (GSI)  did 
not  differ  between  the  groups. 

The  Risk  and  Comparison  Groups  did  not  significantly  differ  in  frequency  of  breast  self- 
examination.  As  shown  in  Table  2,  only  about  20%  of  the  women  adhered  to  recommended 
guidelines.  Therefore,  we  examined  if  perceived  risk  and  psychological  distress  predicted  BSE 
frequency  across  both  groups  of  women. 

Although  there  was  no  significant  main  effect  for  perception  of  risk  or  intrusive  thoughts 
on  BSE  frequency,  there  was  a  significant  interaction  between  these  two  variables  (see  Table  3). 

In  further  analyses  to  explore  the  source  of  the  interaction  (see  Table  4),  we  found  that  Black 
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women  with  high  perception  of  risk  and  more  intrusive  thoughts  were  less  likely  to  perform  BSE 
according  to  American  Cancer  Society  guidelines.  Having  a  high  perception  of  risk  and  high 

intrusive  thoughts  predicted  both  BSE  under-  and  over-performance  (chi-square  1 1.556  p  <003). 

/ 

Among  women  with  low  perception  of  risk  and  no  intrusive  thoughts,  no  significant  differences 
were  found  (chi-square  3.31  p  <191). 

Discussion 

This  study  sought  to  contribute  to  the  literature  in  several  ways.  First,  we  examined  the 
psychological  impact  of  having  a  family  history  of  breast  cancer  in  a  sample  of  African-American 
women  through  the  inclusion  of  a  comparison  group  without  family  histories  of  breast  cancer 
recruited  from  the  community.  To  our  knowledge,  this  study  is  the  first  to  utilize  a  comparison 
group  in  a  solely  Black  sample  to  examine  perceived  risk,  psychological  distress  and  their 
relationship  to  breast  self-examiniation  behavior. 

Second,  we  conducted  concurrent  assessments  using  standardized  measures  of  cancer- 
specific  distress,  (IES),  and  general  distress  (GSI).  Third,  we  recruited  women  from  a  facility  that 
offers  free  breast  and  cervical  cancer  screening  and  provides  written,  video-taped  and  hands-on 
instruction  in  appropriate  breast-self  examination.  In  so  doing,  we  sampled  from  a  population  that 
presumably  knows  how  and  when  to  perform  BSE. 

We  found  that  Black  women  with  family  histories  of  breast  cancer  (Risk  Group)  were 
significantly  more  likely  to  have  high  perceptions  of  their  breast  cancer  risk  and  higher  levels  of 
intrusive  thoughts  about  breast  cancer  than  those  without  a  FDR  with  breast  cancer.  Unlike  some 
previous  studies  with  predominantly  White  participants  (6,8),  we  did  not  find  that  having  a  family 


Psychological  distress  and  BSE,  Guevarra 


12 


history  of  breast  cancer  by  itself  was  associated  with  greater  general  psychological  distress. 

The  finding  that  the  Risk  Group  had  a  higher  perception  of  personal  risk  is  consistent  with 
previous  findings  (22-24),  but  we  did  not  find  that  having  a  family  history  was  associated  with 
adherence  to  BSE  screening  guidelines.  Our  findings  would  seem  to  be  at  odds  with  those  of 
Nemcek  (1989)  who  reported  that  the  experience  of  having  a  close  family  member  or  friend  battle 
breast  cancer  encouraged  BSE  frequency  among  Black  women.  In  that  study,  Black  women  who 
were  “directly-exposed”  to  someone  with  breast  cancer  were  significantly  more  likely  to  perform 
BSE  than  Black  women  who  were  not  exposed  to  the  disease  (25).  One  might  imagine  that 
having  a  first-degree  relative  with  breast  cancer  (as  our  Risk  Group)  “directly-exposes”  a  woman 
to  breast  cancer,  but  we  did  not  directly  assess  such  interactions  in  this  study.  Our  findings  are 
consistent  with  those  of  Alagna  et  al.  (1987)  in  a  study  which  compared  women  at  high  familial 
risk  of  breast  cancer  (five  or  more  relatives  with  breast  cancer),  to  women  at  low  risk  for  breast 
cancer  (no  breast  cancer  in  immediate  family  members)  and  found  that  high  risk  women  were 
more  knowledgeable  about  BSE,  but  did  not  significantly  differ  from  the  low  risk  group  on  BSE 
frequency  (26).  In  that  study,  participants’  race  were  not  reported. 

Our  results  should  also  be  compared  to  those  in  the  literature  regarding  the  importance  of 
perception  of  risk  and  intrusive  thoughts  on  BSE  frequency.  Interestingly,  in  the  present  study  it 
was  the  interaction  of  intrusive  thoughts  and  perception  of  risk  that  predicted  BSE  across  the 
Risk  and  Comparison  Groups.  We  found  that  women  with  high  perceptions  of  risk  and  high 
intrusive  thoughts  were  less  likely  to  adhere  to  BSE  guidelines.  They  either  under-  or  over¬ 
performed  BSE.  This  finding  is  consistent  with  a  study  by  Lerman  et  al.  (1994)  which  found  that 
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a  subset  of  younger  women  with  family  histories  of  breast  cancer  were  practicing  BSE 
excessively,  and  this  was  related  to  intrusive  thoughts  about  developing  breast  cancer.  Levels  of 
generalized  psychological  distress  were  highest  among  women  who  never  practiced  BSE  or 
practiced  less  than  once  per  month  (7) 

In  light  of  cultural,  social  and  economic  differences  between  Black  and  White  women,  it 
will  be  important  in  future  studies  to  examine  such  factors  as  contributors  to  the  relationship 
between  family  history,  psychological  distress,  perceived  risk  and  BSE  frequency.  For  example,  it 
may  be  that  having  a  family  history  of  breast  cancer  psychologically  impacts  Black  women 
differently  than  White  women.  Hughes  et  al  (1996),  found  that  Black  women  with  a  family 
history  of  breast  cancer  were  significantly  less  likely  than  White  women  to  report  heightened 
perception  of  personal  risk  after  their  relative  was  diagnosed  with  breast  cancer  (61%  versus 
82%;  p  <001).  The  Black  women  in  that  study  also  differed  significantly  from  the  White  women 
in  BSE  frequency;  the  Black  women  were  more  likely  to  perform  BSE  excessively.  It  may  be  that 
Black  women  in  general  over-perform  BSE.  In  our  study,  with  an  entirely  Black  sample,  we 
found  a  high  incidence  of  excessive  BSE  (43%  of  the  Risk  Group  and  38%  of  the  Comparison 
Group). 

The  importance  of  appropriate,  monthly  BSE  should  not  be  minimized  for  several  reasons. 
First,  BSE  is  a  no-cost  health  behavior  that  may  empower  and  motivate  women  to  perform  other 
cancer  screening  behaviors.  For  example,  a  recent  study  found  that  Black  women  who  were 
under-screened  or  unscreened  for  mammography  were  twice  as  likely  to  be  those  who  performed 
BSE  infrequently  or  not  at  all  (27).  In  another  study,  performing  regular  BSE  was  associated 
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with  higher  rates  of  mammography  screening  (28).  And  still  a  third  study  (29)  found  an 

association  between  monthly  BSE  and  recency  of  Pap  test.  Second,  Black  women  present  with 

later-stage  breast  disease  than  White  women  (30).  This  finding  is  likely  to  be  related  to  a  host  of 

/ 

vi 

variables  including  cultural  and  social  barriers  (30),  but  the  major  factor  is  though  to  be  the  lower 
socioeconomic  status  of  Black  women  as  a  whole  which  makes  access  and  quality  care  less 
available  (31). 

Third,  there  is  evidence  that  performing  certain  components  of  BSE  (visual  examination 
of  the  breasts,  palpation  with  finger  pads,  and  examined  breasts  with  three  middle  fingers)  reduced 
the  risk  of  dying  from  breast  cancer  (32).  Although  mammogram  is  the  most  frequent  method  of 
breast  cancer  discovery,  BSE  has  been  found  to  run  a  close  second  (33).  Finally,  according  to 
Epstein,  et  al.  (1997)  over  performance  of  BSE  may  increase  the  likelihood  false-findings,  with 
attendant  high  anxiety  and  reduced  adherence  to  appropriate  BSE. 

Understanding  BSE  frequency  among  Black  women  may  help  explain  why  Blacks,  who 
are  less  likely  to  develop  breast  cancer,  have  a  lower  five-year  survival  rate  than  Whites  once 
diagnosed  (34).  Later  stages  at  diagnosis  and  delay  in  seeking  treatment  once  symptoms  are 
present  (35-36)  appear  to  explain  Black/White  mortality  differences.  Low-income  and  minority 
women  have  been  found  to  delay  seeking  treatment  out  of  fear,  marginal  access  to  medical  care, 
and  procrastination  (37).  As  it  has  been  reported  that  women  are  more  likely  to  seek  help  for 
potential  breast  cancer  if  they  are  BSE  performers  and  users  of  mammograms  (38)  and  because 
there  is  evidence  which  suggests  that  regular  and  proper  BSE  may  reduce  breast  cancer  mortality 
by  18%  (39),  it  is  important  that  Black  women,  particularly  those  with  a  family  history  of  breast 
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cancer,  utilize  every  defense  available  to  them  against  breast  cancer,  including  BSE.  The  present 
study  is  another  step  in  understanding  possible  psychological  barriers  to  compliance  with  BSE 
guidelines  among  Black  women. 


Psychological  distress  and  BSE,  Guevarra 


16 


Bibliography 

1.  American  Cancer  Society.  Cancer  facts  and  figures:  1997. 

2.  Moormeir  J.  Breast  cancer  in  Black  women.  Annals  of  Internal  Medicine  1996;127:897-905. 

r 

vv 

3.  Claus  EB,  Risch  N,  Thompsom  DW.  Autosomal  dominant  inheritance  of  early-onset  breast 
cancer.  Cancer  1994;73:643-651. 

4.  Amos  Cl,  Goldstein  AM,  Harris  EL.  Familiality  of  breast  cancer  and  socioeconomic  status  in 
Blacks.  Cancer  Research  1991;51:1793-1797. 

5.  Hoskins  KF,  Stopfer  JE,  Calzone  K,  et  al.  Assessment  and  counseling  for  women  with  a  family 
history  of  breast  cancer.  Breast  Cancer  Research  and  Treatment  1995;28:137-144. 

6.  Kash  KM,  Holland  JC,  Halper  MS,  et  al.  Psychological  distress  and  surveillance  behaviors  of 
women  with  a  family  history  of  breast  cancer.  Journal  of  the  National  Cancer  Institute 
1992;84:24-30. 

7.  Lerman  C,  Kash  K,  Stefanek  M.  Younger  women  at  increased  risk  for  breast  cancer:  Perceived 
risk,  psychological  well-being  and  surveillance  behavior.  Journal  of  the  National  Cancer  Institute 
Monographs  1994;16:171-176. 

8.  Valdimarsdottir  HB,  Bovbjerg  DH,  Kash  KM,  et  al.  Psychological  distress  in  women  with  a 
familial  risk  of  breast  cancer.  Psycho-Oncology  1995;4:133-141. 

9.  Zakowski  SG,  Valdimarsdottir  HB,  Bovbjerg  DH,  et  al.  Predictors  of  intrusive  thoughts  and 
avoidance  in  women  with  family  histories  of  breast  cancer.  Annals  of  Behavioral  Medicine 
1997;19:362-369. 

10.  Lerman  C,  Daly  M,  Sands  C,  et  al.  Mammography  adherence  and  psychological  distress 
among  women  at  risk  for  breast  cancer.  Journal  of  the  National  Cancer  Institute 
1993;85:1074-1080. 

11.  Vernon  SW,  Vogel  VG,  Halabi  S,  et  al.  Breast  cancer  screening  behaviors  and  attitudes  in 
three  racial/ethnic  groups.  Cancer  1992;69:165-174. 

12.  Royak-Schaler  R,  McEvoy-DeVellis  B,  Sorenson  JR,  et  al.  Breast  cancer  in  African-American 
families:  Risk  perception,  cancer  worry,  and  screening  practices  of  first-deree  relatives.  Annals  of 
the  New  York  Academy  of  Sciences  1993;768:281-285. 


Psychological  distress  and  BSE,  Guevarra 


17 


13.  Bowen  D,  Hickman  K,  Powers  D.  Importance  of  psychological  variables  in  understanding  risk 
perceptions  and  breast  cancer  screening  of  African-American  women.  Women's  Health 
1997;3:227-242. 

14.  Hughes  C,  Lerman  C,  Lustbader  E.  Ethnic  differences  in  risk  perception  among  women  at 
increast  risk  for  breast  cajpfcer.  Breast  Cancer  Research  and  Treatment  1996;40:25-35. 

15.  Benedict  S,  Coon  G,  Hoomani  J,  et  al.  Breast  cancer  detection  by  daughters  of  women  with 
breast  cancer.  Cancer  Practice  1997;5:213-219. 

16.  Epstein  SA,  Lin  TH,  Audrain  J,  et  al.  Excessive  breast-self  examination  among  first-degree 
relatives  of  newly  diagnosed  breast  cancer  patients.  Psychosomatics  1997;38:253-261. 

17.  Offit  K,  Brown  K.  Quantitating  familial  cancer  risk:  A  resource  for  clinical  oncologists. 
Journal  of  Clinical  Oncology  1994;12:1724-1736. 

18.  Derogatis  LR,  Spencer  P.  The  Brief  Symptom  Inventory  (BSI)  administration  and  scoring 
procedures  manual.  1982. 

19.  Horowitz  M,  Wilner  N,  Alvarez  W.  Impact  of  Events  Scale:  A  measure  of  subjective  stress. 
Psychosomatic  Medicine  1979;41 : 209-2 1 8. 

20.  Paskett  ED,  Tatum  CM,  Mack  DM,  et  al.  Validation  of  self-reported  breast  and  cervical 
cancer  screening  tests  among  low-income  minority  women.  Cancer  Epidemiology,  Biomarkers  & 
Prevention  1995;5:721-726. 

21.  Zapka  JG,  Bigelow  C,  Hurley  T,  et  al.  Mammography  use  among  sociodemographically 
diverse  women:  The  accuracy  of  self-report.  American  Journal  of  Public  Health 
1996;86:1016-1021. 

22.  Vernon  SW,  Vogel  VG,  Halabi  S,  et  al.  Factors  associated  with  perceived  risk  of  breast 
cancer  among  women  attending  a  screening  program.  Breast  Cancer  Research  and  Treatment 
1993;28:137-144. 

23.  Strauss  LM,  Solomon  LJ,  Costanza  ME,  et  al.  Breast  self-examination  practices  and  attitudes 
of  women  with  and  without  a  family  history  of  breast  cancer.  Journal  of  Behavioral  Medicine 
1987;10:337-350. 

24.  Polednak  AP,  Lane  DS,  Burg  MA.  Risk  perception,  family  history  and  use  of  breast  screening 
tests.  Cancer  detection  and  prevention  1991;15:257-263. 


Psychological  distress  and  BSE,  Guevarra 


18 


25.  Nemcek  MA.  Factors  influencing  Black  women's  breast  self-examination  practice.  Cancer 
Nursing  1989;12:339-343. 

26.  Alagna  SW,  Morokoff  PJ,  Bevett  JM,  et  al.  Performance  of  breast  self-examination  by  women 
at  high-risk  for  breast  cancer.  Women  &  Health  1987;12:29-47. 

27.  Pearlman  DN,  Rakowski  W,  Ehrich  B,  et  al.  Breast  cancer  screening  practices  among  Black, 
Hispanic  and  White  women:  Reassessing  differences.  American  Journal  of  Preventive  medicine 
1996;12:327-337. 

28.  Rakowski  W,  Pearlman  DN,  Rimer  BK,  et  al.  Correlates  of  mammography  among  women 
with  low  and  high  socioeconomic  resources.  Preventive  Medicine  1995;24: 149-158. 

29.  Camirand  J,  Potvin  L,  Beland  F.  Pap  recency:  Modeling  women's  characteristics  and  their 
patterns  of  medical  care  use.  Preventive  Medicine  1995;24:259-269. 

30.  Lannin  DR,  Mathews  HF,  Mitchell  J,  et  al.  Influence  of  socioeconomic  and  cultural  factors  on 
racial  differences  in  late-stage  presentation  of  breast  cancer.  Journal  of  the  American  Medical 
Association  1 998;279 : 1 80 1  - 1 807. 

31.  Gordon  NH,  Crowe  JP,  Brumberg  DJ,  et  al.  Socioeconomic  factors  and  race  in  breast  cancer 
recurrence  and  survival.  American  Journal  of  Epidemiology  1992;135:609-618. 

32.  Harvey  BJ,  Miller  AB,  Baines  CJ,  et  al.  Effect  of  breast  self-examiniation  techniques  on  the 
risk  of  death  from  breast  cancer.  Canadian  Medical  Association  Journal  1997;1:1205-1212. 

33.  Benedict  S,  Williams  R,  Hoomani  J.  Method  of  discoveryof  breast  cancer.  Cancer  Practice 
1996;4:147-155. 

34.  Howard  J,  Hankey  BF,  Greenberg  RS,  et  al.  A  collaborative  study  of  differences  in  the 
survival  rates  of  Blacks  patients  and  White  patients  with  cancer.  Cancer  1992;69:2349-2360. 

35.  Freeman  HP,  Wasife  TJ.  Cancer  of  the  breast  in  poor  Black  women.  Cancer  1989;2562-2569. 


36.  Richardson  JL,  Langholz  B,  Bernstein  L,  et  al.  Stage  and  delay  in  breast  cancer  diagnosis  by 
race,  socioeconomic  status,  age  and  year.  British  Journal  of  Cancer  1992;65:922-926. 

37.  Flores  MR,  Cassileth  P,  Pozo  C,  et  al.  Assessment  of  socioeconomic,  cultural,  health  care 
diversity  and  patient  characteristics  in  breast  cancer  patients:  An  interim  analysis  (Meeting 
abstract).  Proceedings  of  the  Annual  Meeting  of  the  American  Society  of  Clinical  Oncologists 


Psychological  distress  and  BSE,  Guevarra  1 9 


1994;  1 3 : 

38.  Caplan  LS.  Patient  delay  in  seeking  treatment  for  potential  breast  cancer.  Public  Health 
Reviews  1995;23:263-274. 

39.  Salzar  MK.  Breast  self-examination  beliefs:  A  descriptive  study.  Public  Health  Nursing 
1994;11:49-56. 


Table  1.  Subject  characteristics  by  Group 


/  Family  History 
Group 

Mean  Age  (SD) 

Education  (H.S.  graduate) 

Income  (>$20,000) 

Currently  married 


45.29(9.01) 

90% 

56% 

30% 


No  significant  group  differences  were  found 
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Groups 

Comparison 

Group 

44.71  (10.22) 
84% 

46% 

29% 


Table  2.  Comparison  of  family  history  groups  on  psychological  and  behavioral  measures 


Groups 

Family  History 

Comparison 

V, 

Group 

Group 

Objective  lifetime  risk  (Claus  model) 

17% 

11% 

Perception  of  risk 

50%  or  more  lifetime  risk 

74% 

43% 

Less  than  50%  lifetime  risk 

26% 

57% 

Intrusive  thoughts  (sub-scale  of  IES) 

ffiS>  1 

65% 

35% 

IES  =  0 

35% 

65% 

General  distress  (GSI) 

Above  GSI  median* 

52% 

48% 

Below  GSI  median* 

43% 

47% 

Breast  self-examination 

More  than  once  a  month 

43% 

38% 

Once  a  monthb 

22% 

25% 

Less  than  once  a  month 

35% 

38% 

“Median  split  .396  T-score  =  54 

bThe  American  Cancer  Society  recommends  that  women  over  20  should  perform  BSE  once  a  month 


Table  3.  Interaction  of  perceived  of  risk  and  intrusive  thoughts  to  predict  BSE  frequency 


DF 

Chi-sqare 

Prob. 

Vi 

Perception  of  risk 

2 

4.61 

.099 

Intrusive  thoughts 

2 

2.11 

.348 

Perception  of  risk  x  intrusive  thoughts 

2 

7.01 

.030 

*Logistic  regression  analysis 


Table  4.  Intrusive  thoughts  (IES)  about  breast  cancer  predicted frequency  of  BSE  among  women  who 
perceived  themselves  at  high  risk 


Breast  self-examination 


Perceived  Risk 


Less  than  once  Once  a  month  More  than 
a  month  a  month 


50%  or  more  lifetime  risk 

ES>1  83%  3%  71%  Chi-square  11.56 

ffiS  =  0  17%  90%  29%  p  <  .003 


Less  than  50%  lifetime  risk 
ffiS>  1 
ms  =  o 


23% 

77% 


67% 

33% 


57% 

43% 


Chi-square  3.31 
p  <  .191 
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Abstract 

Although  breast  self-examination  (BSE)  is  a  strongly  recommended  method  of  early  breast  cancer 
detection,  a  majority  of  women  do  not  comply  with  the  established  performance  guidelines  of 
monthly  BSE.  Studies  have  identified  a  number  of  sociodemographic  and  health  belief  variables 
that  relate  to  BSE  frequency,  but  few  have  examined  the  impact  of  psychological  distress.  It  may 
be  particularly  important  to  examine  the  role  of  distress  in  the  recently  identified  phenomenon  of 
BSE  over-performance  (>l/month).  The  present  study  aimed  to  assess  the  impact  of 
psychological  distress  and  health  beliefs  on  BSE  under-performance  and  over-performance.  One 
hundred  thirty-five  healthy  women  with  and  without  family  histories  of  breast  cancer  completed 
sociodemographic,  health  belief,  psychological  distress,  and  BSE  frequency  questionnaires. 
Consistent  with  previous  findings,  over  a  third  of  the  women  under-performed  BSE  and  over  a 
quarter  of  the  women  over-performed  BSE.  The  central  finding  of  the  study  was  that  BSE  under¬ 
performance  and  over-performance  had  two  distinct  sets  of  predictors:  Health  beliefs,  specifically 
barriers  against  BSE  and  confidence  in  BSE  performance,  were  related  to  BSE  under¬ 
performance,  while  psychological  distress,  particularly  cancer-specific  intrusive  thoughts,  was 
related  to  BSE  over-performance.  These  findings  are  important  in  that  they  underscore  the 
importance  of  cancer-specific  intrusive  thoughts  in  women  who  over-perform  BSE  and  poor 
health  beliefs  in  women  who  under-perform  BSE,  factors  that  can  be  potentially  critical  in  the 
successful  development  of  specific  interventions  and  educational  programs  aimed  at  increasing 
compliance  with  recommended  BSE  screening  frequency. 

Keywords:  Psychological  Distress,  Health  Beliefs,  Breast  Self-Examination,  Detection 
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Psychological  Distress.  Health  Beliefs,  and  Frequency  of  Breast  Self-Examination 
Breast  cancer  is  currently  one  of  the  most  frequent  causes  of  mortality  among  women  in 
the  United  States  (1).  The  disease  is  chronic  and  often  debilitating,  taking  its  toll  on  both  the 
patient  and  her  family  members.  Although  curative  treatment  for  breast  cancer  is  increasingly 

v; 

successful,  early  detection  and  subsequent  early  intervention  are  critical  in  reducing  mortality  rates 
among  women  (1,2).  Of  the  three  commonly  employed  methods  of  early  breast  cancer 
surveillance  (clinical  breast  examination,  mammography,  and  breast  self-examination),  only  breast 
self-examination  (BSE)  entails  that  the  individual  independently  perform  a  surveillance  behavior 
on  a  monthly  basis.  The  other  forms  of  surveillance  occur  at  most  annually  or  biannually,  and  are 
performed  by  a  health  care  professional.  BSE  is  an  inexpensive  and  convenient  method  of  breast 
cancer  surveillance,  may  often  be  the  only  screening  method  available  for  women  without  access 
to  professional  health  care  services,  and  may  be  more  useful  than  mammography  in  detecting 
lumps  in  younger  women  with  thicker  breast  tissue  (1).  Although  its  efficacy  in  reducing 
mortality  has  been  challenged  by  some  (3),  BSE  is  reasonably  successful  in  early  detection  of 
breast  tumors  according  to  a  number  of  studies  (4)  and  is  strongly  recommended  by  the  American 
Cancer  Society  (1)  for  all  women  over  age  20.  Nevertheless,  research  continues  to  indicate  that 
the  majority  of  women  in  the  U.S.  do  not  perform  BSE  as  often  as  the  recommended  monthly 
interval  (5). 

Of  recent  interest  has  been  the  identification  of  a  substantial  subset  of  individuals  who 
actually  over-perform  BSE  [i.e.,  >l/month]  (6).  Over-performance  of  BSE  is  not  only  time 
consuming,  but  may  also  limit  its  utility  as  a  screening  tool  because  of  the  possibility  of  decreased 
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sensitivity  to  gradual  changes,  in  conjunction  with  the  potential  for  a  less  thorough  performance 
of  each  examination  as  the  number  of  examinations  increase  (7).  Indeed,  in  the  seminal  paper 
recommending  regular  BSE,  Haagensen  (8)  suggested  that  BSE  over-performance  may  be 
counterproductive,  and  that  BSE  performance  at  the  same  stage  in  the  menstrual  cycle  each 
month  is  optimal  in  becoming  accustomed  to  the  feel  of  breast  tissue. 

A  number  of  recent  studies  have  aimed  to  identify  sociodemographic  factors  that  may 
predict  frequency  of  women’s  BSE  performance,  in  the  hopes  of  providing  means  for  better 
targeting  individual  and  community-wide  intervention  and  education  efforts.  For  example,  some 
studies  have  suggested  that  African  American  women  are  more  likely  to  under-perform  BSE  than 
Caucasian  women  (9),  while  one  recent  large-scale  study  concluded  that  African  American 
women  were  more  likely  to  over-perform  BSE  (10).  Similarly,  there  is  mixed  support  for  the 
impact  of  having  a  first  degree  relative  with  breast  cancer  on  women’s  BSE  frequency  (10-12). 
Because  African-American  women  and  women  at  familial  risk  for  breast  cancer  have  higher 
mortality  rates  from  breast  cancer  (1),  identifying  predictors  of  BSE  frequency  in  these  women  is 
particularly  important.  Other  variables  reported  to  be  associated  with  BSE  under-performance 
include  age,  education  and  marital  status  (13,14).  However,  studies  to  date  have  largely 
examined  sociodemographic  correlates  of  BSE  under-performance  with  little  attention  given  to 
the  correlates  of  BSE  over-performance  [see  (10)  and  (15)  as  exceptions]. 

In  addition  to  studying  the  impact  of  sociodemographic  variables  on  BSE  frequency, 
recent  investigations  have  explored  variables  derived  from  Rosenstock's  (16)  Health  Belief  Model. 
The  Health  Belief  Model  and  recent  modifications  (17-19)  theorize  that  five  factors  relate  to  the 
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performance  of  a  surveillance  behavior:  perceived  seriousness  of  the  disease,  perceived 
susceptibility  to  the  disease,  perceived  benefits  of  engaging  in  the  surveillance  behavior  (early 
detection,  decreased  mortality,  etc.),  perceived  barriers  to  engaging  in  the  behavior  (time 
consuming,  embarrassing,. etc.),  and  confidence  in  correctly  performing  the  surveillance  behavior 
to  maximize  its  utility. 

Numerous  studies  of  Health  Belief  variables  have  found  that  greater  perceived  barriers  to 
BSE  predicted  under-performance  (5,18,20-22);  fewer  perceived  benefits  have  been  more 
equivocally  related  to  BSE  under-performance.  Lower  confidence  in  one’s  ability  to  perform 
BSE  predicted  under-performance  in  a  number  of  studies  (5,13,21,23-26).  Lower  perceived 
susceptibility  also  predicted  BSE  under-performance  in  several  studies  (5,11,18,21,22,27). 

Finally,  lower  perceived  seriousness  predicted  BSE  under-performance  in  two  studies  (18,21). 

To  our  knowledge,  no  previous  studies  have  examined  the  possible  roles  of  Health  Belief 
variables  in  predicting  BSE  over-performance. 

Although  studies  based  on  the  Health  Belief  Model  have  sometimes  assessed  certain  types 
of  psychological  distress  related  to  screening  behaviors  (such  as  fear  of  finding  a  lump-an  Health 
Belief  Barrier),  formal  assessments  of  general  and  cancer-specific  distress  and  their  relationships 
to  BSE  frequency  are  rare  in  the  literature.  One  study  found  that  general  psychological  distress 
measured  by  the  Brief  Symptom  Inventory  [BSI]  (28)  correlated  negatively  with  BSE  frequency 
(15).  Other  studies  have  found  that  cancer-specific  distress,  such  as  intrusive  thoughts  about 
breast  cancer,  correlated  positively  with  BSE  frequency  (27,29),  but  BSE  over-performance  was 
not  examined.  Epstein  and  colleagues  (10)  found  that  high  levels  of  cancer-specific  distress 
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correlated  with  BSE  over-performance.  Lerman  and  colleagues  (15),  the  first  to  concurrently 
assess  both  BSE  over-performance  and  under-performance,  found  that  psychological  distress 
measured  by  a  global  score  on  the  BSI  related  to  BSE  under-performance,  and  that  cancer- 
specific  distress  related  to-BSE  over-performance  in  women  with  family  histories  of  breast  cancer. 

V, 

The  literature  thus  remains  equivocal  in  terms  of  the  role  of  psychological  distress  in  predicting 
BSE  frequency,  especially  BSE  over-performance,  and  replication  remains  scarce.  Additionally, 
the  predictive  value  of  psychological  distress  beyond  what  can  be  attributed  to  classic  Health 
Belief  variables  has  yet  to  be  examined. 

To  our  knowledge,  the  study  reported  here  is  the  first  to  examine  psychological  distress, 
as  well  as  health  beliefs,  family  history,  and  sociodemographic  variables  as  possible  predictors  of 
BSE  under-performance  and  over-performance.  These  factors  were  assessed  contemporaneously 
to  facilitate  analysis  of  the  unique  contributions  of  psychological  distress  to  the  prediction  of  BSE 
frequency,  allowing  a  more  encompassing  picture  of  the  factors  associated  with  women’s 
compliance  to  the  recommended  guideline  of  monthly  BSE.  In  light  of  recent  findings  that 
women  with  family  histories  of  breast  cancer  and  African  American  women  may  be  less  likely  to 
comply  with  recommended  guidelines  for  monthly  BSE,  we  targeted  recruitment  to  ensure 
representation  of  these  groups  in  the  study.  We  hypothesized  that  psychological  distress,  health 
beliefs,  breast  cancer  risk  factors,  and  sociodemographic  variables  would  predict  BSE  frequency 
when  considered  separately.  To  provide  a  critical  test  of  the  impact  of  psychological  distress 
above  and  beyond  other  predictors,  we  examined  the  possibility  that  psychological  distress  would 
predict  BSE  frequency  even  after  accounting  for  factors  in  the  Health  Belief  Model.  Based  on  the 
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reports  by  Epstein  et  al.  (10)  and  Lerman  et  al.  (15),  we  hypothesized  that  high  cancer-specific 
distress  would  predict  BSE  over-performance,  and  that  African  American  women  would  be  over¬ 
represented  in  the  subset  of  women  who  over-performed  BSE. 

Method 

Subjects 

One  hundred  thirty-five  women  with  (n=51)  and  without  (n=84)  first  degree  relatives  with 
breast  cancer  participated  in  the  study.  Subjects  were  screening  participants  (n=80),  staff 
members  (n=8)  and  volunteers  (n=47)  from  breast  cancer  screening  clinics  in  the  greater  New 
York  City  area  and  were  participating  in  this  study  as  part  of  a  larger  project  assessing  the 
psychobiological  effects  of  stress.  Screening  participants,  staff  members,  and  volunteers  did  not 
differ  in  demographics,  health  beliefs,  distress,  or  BSE  frequency  (£>.20).  Because  we  aimed  to 
oversample  African  American  women  and  women  with  family  histories  of  breast  cancer, 
recruitment  advertisements  encouraged  these  women  to  participate.  All  women  were  healthy  by 
self-report  and  had  shown  no  evidence  of  cancer  at  the  time  of  the  assessment.  Women  taking 
any  medications  or  suffering  from  chronic  illness  were  excluded  from  the  study.  Over  a  third  of 
the  sample  had  family  histories  of  breast  cancer;  two  thirds  were  minority  participants;  about  half 
had  completed  college;  a  third  were  currently  married  (see  Table  1). 

Measures 

Subjects  completed  questionnaires  assessing  demographics  and  family  history  of  cancer. 
They  also  reported  possible  risk  factors  for  breast  cancer,  including  age  at  menarche,  age  at  first 
live  birth,  and  number  of  children  (30).  In  addition,  subjects  completed  health  belief  questionnaire 
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items  adapted  from  Champion  (18).  Perceived  seriousness  was  assessed  by  having  subjects  rate 
“how  serious  of  a  disease  do  you  think  breast  cancer  is”  on  a  scale  from  0  (“not  serious  at  all”)  to 
100  (“as  serious  as  can  be”).  Perceived  susceptibility  was  assessed  by  having  subjects  rate  “how 
likely  do  you  think  you  are  to  develop  breast  cancer  in  their  lifetime”  on  a  scale  of  0  (“not  at  all 
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likely”)  to  100  (“extremely  likely”).  They  also  rated  the  degree  to  which  they  agreed  with  the 
benefits  of  BSE  performance  (“helps  detect  breast  cancer  early,”  “may  relieve  anxiety,”  etc.)  and 
the  barriers  to  BSE  performance  (“embarrassing,”  “time  consuming,”  etc.)  on  a  Likert-type  scale 
of  1  (strongly  disagree)  to  5  (strongly  agree),  based  on  benefits  and  barriers  reported  in  a  number 
of  recent  studies  (3 1,32).  Subjects  also  reported  on  a  Likert-type  scale  of  1  to  5  how  confident 
they  were  in  their  ability  to  adequately  perform  BSE. 

General  psychological  distress  over  the  past  month  was  measured  using  the  Brief 
Symptom  Inventory  [BSI]  (28).  As  an  additional  measure  of  distress,  mood  disturbance  on  the 
day  of  assessment  was  measured  using  the  short  version  of  the  Profile  of  Mood  States  [POMS- 
SV]  (33)  To  simplify  analyses,  only  total  scores  on  the  BSI  and  POMS-SV  were  used.  Cancer- 
specific  distress  was  measured  using  the  Impact  of  Events  Scale  [IES]  (34),  which  is  comprised  of 
two  subscales:  intrusive  thoughts  and  avoidance.  “Breast  Cancer”  served  as  the  “event”  on  the 
IES.  Finally,  as  additional  measures  of  “cancer-screening-specific”  distress,  subjects  rated  the 
degree  to  which  they  experienced  distress  when  thinking  about  BSE  and  when  performing  BSE. 
They  were  instructed  to  mark  a  100  mm  line  anchored  by  "Not  at  All  Upset"  on  the  left  to  "As 
Upset  as  I  Could  Be"  on  the  right.  To  minimize  retrospective  bias,  these  items  were  only 
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completed  by  subjects  who  performed  (n=92)  or  thought  about  performing  (n=96)  BSE  within  the 
previous  three  weeks. 

To  assess  compliance  with  the  recommended  guideline  of  monthly  BSE  (1),  we  asked 
subjects  to  indicate  how  frequently  they  performed  BSE  over  the  past  12  months,  according  to 
the  following  categories:  never,  once  per  year,  once  every  six  months,  once  every  two  months, 
once  per  month,  or  more  often  than  once  per  month.  Consistent  with  recent  studies  (29,35),  we 
categorized  appropriate  performance  as  once  per  month  or  once  per  2  months  (to  allow  for 
regular  BSE  performers  who  may  occasionally  miss  some  performances),  BSE  under-performance 
as  less  often  than  every  other  month,  and  BSE  over-performance  as  more  often  than  monthly 
(15). 

Procedures 

Subjects  provided  informed  consent  prior  to  participation.  Questionnaires  were  completed 
in  the  presence  of  an  investigator  who  was  available  to  clarify  any  items,  though  they  were 
permitted  to  complete  the  demographic  portion  of  the  questionnaire  at  home  and  return  it  in  a 
prepaid  mailer.  Subjects  were  offered  $20  plus  the  cost  of  public  transportation  to  and  from  the 
study  visit. 

Data  Analysis 

Following  the  methodology  of  Lerman  et  al.  (15),  our  primary  approach  was  to  compare 
subgroups  of  women  who:  a)  under-performed  b)  over-performed  or  c)  met  performance 
guidelines  for  monthly  BSE.  Preliminary  analyses  evaluated  each  continuous  predictor  variable 
for  normality,  and  variables  which  failed  to  meet  criteria  (seriousness,  susceptibility,  confidence. 
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and  distress  variables)  were  dichotomized.  In  line  with  methodology  of  previous  studies  (15), 
perceived  seriousness  (Med.=100;  M=92.7,  SD=15.2)  and  susceptibility  (Med  =50;  M=38.6, 
SD=30.0)  were  dichotomized  at  the  median.  As  indicated,  half  of  the  women  perceived  breast 
cancer  as  “extremely  serious,”  and  half  of  the  women  rated  their  susceptibility  to  developing 
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breast  cancer  in  their  lifetimes  as  “50”  or  greater.  To  facilitate  chi-square  and  polychotomous 
logistic  regression  analyses,  we  generated  a  dichotomous  “confident/not  confident”  variable  from 
the  original  BSE  confidence  item.  BSI  Global  Severity  Index  (Med.=0.32;  M=0.44,  SD=0.43), 
POMS  (Med.  =24,  M=30.8,  SD=23.1),  IBS  Intrusive  thoughts  (Med.=2;  M=4.1,  SD=6.5),  IES 
Avoidance  (Med.=2,  M=5.7,  SD=8.8),  Distress  Thinking  of  BSE  (Med.=5,  M=14.3,  SD=23.0), 
and  Distress  Performing  BSE  scores  (Med. =5,  M=16.5,  SD=23.6)  were  all  dichotomized  at  the 
median,  as  well.  The  distress  variables  were  all  positively  skewed,  with  many  subjects  reporting 
no  distress.  Univariate  analyses  on  categorical  and  dichotomous  variables  were  conducted  using 
the  chi-square  statistic.  Continuous  variables  (current  age,  age  at  menarche,  age  at  first  live  birth, 
number  of  children,  perceived  benefits  and  perceived  barriers)  were  analyzed  using  the  one-way 
ANOVA  technique  with  Duncan's  (36)  pairwise  comparison  test.  Unique  contributions  of  the 
psychological  variables  were  assessed  with  a  polychotomous  hierarchical  multiple  logistic 
regression  analysis  [used  when  the  dependent  variable  has  more  than  two  levels,  as  in  the  present 
study  assessing  under-,  appropriate-  and  over-performance  of  BSE]  (37).  All  statistical  tests  were 
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Results 

Findings  indicated  that  36%  (n=49)  of  the  women  met  recommended  guidelines  for 
monthly  BSE,  while  almost  an  equal  number  of  women  under-performed  BSE  (36%,  n=48),  and 
28%  (n=38)  of  the  women  over-performed  BSE.  Univariate  analyses  of  the  relationships  between 
BSE  frequency  and  demographics,  health  beliefs,  and  psychological  distress  are  presented  below. 
Demographics 

As  indicated  in  Table  2,  when  considered  individually,  age,  level  of  education,  and 
ethnicity  were  related  to  BSE  frequency.  The  mean  age  of  Under-Performers  (38.9,  SD=9.3)  did 
not  differ  from  that  of  Appropriate-Performers  (42.2  years,  SD=  11.3),  but  did  differ  (£<05) 
from  that  of  Over-Performers  (44.2  years,  SD=8.9).  Additionally,  significantly  more  Under- 
Performers  and  Appropriate-Performers  completed  college  than  did  Over-Performers  (£<.05). 
Consistent  with  earlier  research,  significantly  more  Over-Performers  were  African  American  than 
Appropriate-  Performers  (£<10)  and  Under-Performers  (£<  05) .  A  trend  suggested  that  Under- 
Performers  were  more  likely  to  have  incomes  of  above  $40,000  than  Appropriate  Performers 
(£<•  10).  Marital  status  was  not  related  to  BSE  frequency  in  this  sample.  Having  a  family  history 
of  breast  cancer  in  one  or  more  first  degree  relatives,  having  an  objective  lifetime  risk  greater  than 
the  base  rate  [Claus  model  (38)],  and  having  other  objective  risk  factors  for  breast  cancer  were 
also  not  related  to  BSE  frequency.  These  findings  are  consistent  with  a  number  of  recent  studies 
failing  to  support  the  hypothesis  of  risk-related  differences  in  BSE  behavior  (12). 
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Health  Beliefs 

As  indicated  in  Table  3,  perceived  seriousness,  perceived  barriers,  and  confidence  in  BSE 
performance  were  related  to  BSE  frequency.  Under-Performers  were  less  likely  to  perceive 
breast  cancer  as  being  extremely  serious  than  Appropriate-Performers  (g<  10)  and  Over- 
Performers  (£><05).  Under-Performers  were  also  less  likely  to  report  being  confident  in  BSE 
performance,  and  scored  higher  on  the  Perceived  Barriers  scale  than  Appropriate-Performers  and 
Over-Performers  (£<05).  Over-Performers  did  not  differ  from  Appropriate-Performers  on  any  of 
the  health  belief  variables.  Interestingly,  perceived  risk  and  perceived  benefits  were  not  related  to 
BSE  frequency. 

Psychological  variables 

As  indicated  in  Table  4,  breast  cancer-specific  intrusive  thoughts  and  avoidance  were 
related  to  BSE  over-performance.  Seventy  six  percent  of  Over-Performers  had  high  intrusive 
thoughts  of  breast  cancer,  significantly  more  than  either  Appropriate  Performers  or  Under- 
Performers.  Similarly,  76%  of  Over-Performers  had  high  avoidance,  significantly  more  than 
Appropriate-Performers  or  Under-Performers.  Distress  during  BSE  showed  a  trend  toward 
relating  to  BSE  over-performance:  53%  of  Over-Performers  reported  high  levels  of  emotional 
upset  during  BSE  compared  to  34%  of  Appropriate-Performers  and  only  25%  of  Under- 
Performers.  General  distress  (BSI  Global  Severity  Index)  and  acute  mood  disturbance  (POMS- 
SV)  were  not  related  to  BSE  frequency. 
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Hierarchical  Model 

To  determine  the  unique  contributions  of  the  psychological  variables  to  BSE  frequency,  a 
polychotomous  hierarchical  multiple  logistic  regression  was  performed,  using  BSE  frequency  as 
the  outcome  variable.  Our  strategy  was  to  enter  demographic  variables  first,  then  Health  Belief 
variables  to  identify  the  contribution  of  Health  Belief  factors  after  accounting  for  demographics, 
and  finally,  to  enter  psychological  variables,  to  identify  their  unique  contribution  to  BSE  behavior 
after  accounting  for  both  demographics  and  health  beliefs  (Table  5).  Variables  that  reached  a 
significance  level  (p<  10)  in  the  univariate  analysis  were  entered  into  the  regression.  When 
demographic  variables  (age,  education,  income,  and  ethnicity)  were  entered  in  the  first  block, 
education  significantly  predicted  BSE;  ^=8.0,  p<005.  Health  belief  variables  that  were 
significant  in  the  univariate  analyses  (seriousness,  barriers,  confidence)  were  entered  in  the  second 
block.  Results  indicated  that  barriers  and  confidence  were  significantly  related  to  BSE  even  after 
accounting  for  education;  X2  change=17.2,  p<005.  In  the  final  block,  the  significant 
psychological  variables  (intrusive  thoughts,  avoidance,  and  emotional  upset  when  performing 
BSE)  were  entered.  Results  indicated  that  the  intrusive  breast  cancer  thoughts  and  emotional 
upset  during  BSE  continued  to  be  significantly  related  to  BSE  frequency  even  after  accounting  for 
the  demographic  and  health  belief  variables;  X2  change=13.9,  £<005. 

Discussion 

The  present  study  examined  the  impact  of  sociodemographics,  health  beliefs,  and 
psychological  distress  on  adherence  to  BSE  at  the  recommended  monthly  interval.  To  our 
knowledge,  this  is  the  first  study  to  assess  the  unique  contribution  of  psychological  distress  as  a 
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predictor  of  BSE  frequency  over  and  above  contributions  from  other  variables.  In  addition,  this  is 
the  first  study  to  contemporaneously  examine  these  variables’  impact  on  both  BSE  under¬ 
performance  and  over-performance.  Findings  indicated  that  BSE  under-performance  was  related 
to  higher  income,  higher  perceived  barriers,  lower  confidence  in  performing  BSE,  and  marginally 
related  to  lower  perceived  seriousness.  On  the  other  hand,  BSE  over-performance  was  related  to 
not  completing  college,  higher  cancer-specific  distress,  higher  distress  during  BSE,  and  marginally 
related  to  African  American  ethnicity.  Hierarchical  models  suggested  that  education,  barriers, 
confidence,  and  cancer-specific  distress  were  the  contributors  to  variance  in  BSE  frequency,  and 
that  cancer-specific  distress  was  related  to  BSE  even  after  accounting  for  the  contributions  of  the 
other  variables.  This  is  consistent  with  the  finding  that  distress  was  related  to  over-performance, 
while  the  Health  Belief  variables  were  related  to  under-performance. 

In  agreement  with  previous  research,  the  present  set  of  findings  suggests  that  the  Health 
Belief  Model  is  important  in  predicting  BSE,  but  not  all  of  its  components  have  predictive  power, 
and  not  all  of  the  variance  in  BSE  is  accounted  for  by  the  model.  Interestingly,  the  Health  Belief 
variables  only  predicted  BSE  under-performance  in  this  sample,  suggesting  that  health  beliefs  do 
not  account  for  the  phenomenon  of  BSE  over-performance.  Cancer-specific  psychological 
distress,  on  the  other  hand,  did  relate  to  BSE  over-performance  in  our  sample. 

Our  finding  that  twenty  eight  percent  of  women  performed  BSE  more  often  than  monthly 
is  consistent  with  Lerman  et  al.  (15)  who  found  that  15-36%  of  their  samples  of  women  with 
family  histories  of  breast  cancer  were  Over-Performers.  Indeed,  Epstein  et  al.  (10)  reported  that 
8%  of  women  performed  BSE  daily.  Future  studies  investigating  BSE  frequency  within  the 


Predictors  of  BSE 
15 

subset  of  over-performing  women  may  be  useful  in  determining  whether  or  not  women  who 
perform  BSE  daily  differ  from  those  who  over-perform  less  markedly. 

The  present  finding  that  women  who  over-perform  BSE  differ  from  women  who 
appropriately-perform  BSE  also  suggests  that  future  studies  should  not  combine  these  two  groups 
and  simply  compare  them  to  women  who  under-perform  BSE.  For  example,  in  the  present  study, 
if  we  were  to  have  compared  the  Under-Performers  to  the  combined  group  of  Appropriate- 
Performers  and  Over-Performers,  we  might  have  erroneously  concluded  that  women  who  under- 
performed  BSE  were  characterized  by  lower  levels  of  cancer-specific  intrusive  thoughts,  when  in 
reality,  the  percentage  of  Under-Performers  and  Appropriate-Performers  who  exhibited  intrusive 
thoughts  were  almost  identical  (Table  4).  Hence,  examining  Over-Performers  separately  from 
Appropriate-Performers  not  only  yields  valuable  information  about  BSE  over-performance,  but 
also  allows  for  more  accurate  conclusions  about  characteristics  of  women  who  under-perform 
BSE. 

Although  studies  have  not  yet  been  conducted  to  formally  establish  negative  consequences 
of  BSE  over-performance,  a  number  of  such  consequences  are  potentially  important  (10).  First,  it 
is  not  unreasonable  that  performing  BSE  too  often  may  render  a  woman  less  sensitive  to  the 
gradual  changes  characteristic  of  tumor  development,  thus  decreasing  the  likelihood  of  detection. 
Additionally,  women  who  over-perform  BSE  may  perform  each  exam  in  a  more  cursory  fashion, 
decreasing  the  likelihood  of  detection  (7).  Alternatively,  as  suggested  by  Epstein  et  al.  (10),  BSE 
over-performance  may  lead  to  an  increased  number  of  “false-alarm”  detections,  which  may 
ultimately  result  in  a  lack  of  confidence  in  detecting  or  reporting  lumps  in  the  future.  Finally,  pre- 
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menopausal  women  who  perform  BSE  several  times  a  month  during  which  breast  tissue  can 
undergo  palpable,  menses-related  changes  may  experience  difficulty  differentiating  between  so- 
called  “normal”  changes  and  abnormal  changes  in  breast  tissue  (8).  Thus,  it  is  possible  that  BSE 
over-performance  may  lead  to  an  increase  in  “false-negative”  detections  or  an  increase  in  “false- 
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alarm”  detections.  Both  false-alarm  and  false-negative  detections  can  be  potentially  dangerous 
errors  in  the  early  detection  of  breast  cancer  (1).  Future  research  should  examine  these  possible 
negative  implications  of  BSE  over-performance. 

In  this  sample,  women  with  family  histories  of  breast  cancer  were  no  more  likely  to 
perform  BSE  at  the  recommended  monthly  interval.  It  should  be  noted  that  in  the  present  study, 
women  were  recruited  from  breast  cancer  screening  clinics  and  medical  center  staff.  Such  women 
are  likely  to  be  aware  of  the  need  for  breast  cancer  screening,  yet,  surprisingly,  many  of  them 
were  noncompliant  to  BSE  at  the  recommended  monthly  interval.  The  possibility,  thus,  exists 
that  noncompliance  may  be  even  greater  in  the  general  population.  Because  women  with  family 
histories  are  at  greater  risk  to  develop  breast  cancer,  research  and  intervention  efforts  should 
focus  on  increasing  compliance  to  screening  guidelines  in  this  population.  The  present  findings 
suggest  that  such  efforts  might  most  profitably  be  focused  on  removing  perceived  barriers, 
increasing  BSE  confidence,  and  alleviating  cancer-specific  distress. 

It  must  be  emphasized  that  the  present  findings  are  correlational,  and,  thus,  cannot 
formally  demonstrate  that  the  relationship  between  cancer-specific  distress  and  BSE  over¬ 
performance  is  causal  in  nature.  It  is  also  possible  that  BSE  over-performance  generates  the 
cancer-specific  distress  observed  in  this  sample.  A  third  possibility  is  that  BSE  is  both  distressing 
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in  itself  and  maintained  by  women’s  distress  about  their  risk.  A  vicious  cycle  may  develop  in 
which  BSE  performance  causes  cancer-specific  distress,  which  in  turn  stimulates  additional 
examinations,  and  so  forth.  Indeed,  since  the  inception  of  BSE  as  a  screening  method,  clinicians 
have  been  wary  of  the  “cancerphobia”  that  may  be  related  to  over-performance  (8). 

In  sum,  the  present  study  is  consistent  with  an  emerging  body  of  evidence  suggesting  that 
BSE  over-performance  may  be  a  prevalent  problem.  Our  study  indicated  that  BSE  over¬ 
performance  has  fundamentally  different  predictors  than  BSE  under-performance.  These  findings 
suggest  that  Over-Performers  comprise  a  distinct  group  of  women  and  should  not  be  simply 
combined  with  Appropriate-Performers  in  comparison  to  Under-Performers,  as  has  been  done  in 
previous  studies.  Such  oversimplification  may  lead  to  misleading  and  erroneous  conclusions 
about  predictors  of  under-performance  as  well  as  failure  to  characterize  the  potentially  unique 
profile  of  women  who  over-perform  BSE. 
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Table  1. 

Subject  Characteristics:  Demographics  and  Risk  Factors 


Mean  Age  in  Years 

41.6  (SD=10.1) 

Education  (%completed  college) 

53% 

Income  (%  eaming'above  $40,000.00) 

39% 

Marital  Status  (%  married) 

33% 

Ethnicity  (%  Caucasian) 

30% 

Familial  Risk  (%  with  a  FH  of  breast  cancer) 

38% 

Objective  Risk  (%  with  Claus  Score  >11) 

30% 

Mean  Age  at  Menarche 

12.4  (SD=1.9) 

Mean  Age  at  First  Live  Birth 

23.4  (SD=5.6) 

Mean  Number  of  Children 

2.7  (SD=1.7) 
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Table  2. 

Bivariate  Associations  Between  Subject  Characteristics  and  BSE  Frequency 


Variable 

Under- 

Performance 

(n=48) 

Appropriate 

Performance 

(n=49) 

Over- 

Performance 

(n=38) 

Mean  Age  in  Years 

38. 9a  (SD=9.3) 

42.2  (SD=11.3) 

44. 2a  (SD=8.9) 

Education 

(%  completed  College) 

65%a 

57%b 

32%a,b 

Income 

(%  above  $40,000.00) 

50%° 

30%° 

35% 

Ethnicity 

(%  African  American) 

44%a 

55%c 

74%a,c 

Family  History 

(%  with  a  FH  of  breast  cancer) 

38% 

31% 

47% 

Objective  Risk 
(%  with  Claus  score  >11) 

31% 

26% 

32% 

Mean  Age  at  Menarche 

12.2  (SD=T.9) 

12.5  (SD=1.9) 

12.6  (SD=1.8) 

Mean  Age  at  First  Live  Birth 

24.4  (SD=5.1) 

23.0  (SD=5.8) 

22.7  (SD=5.9) 

Mean  Number  of  Children 

‘‘■‘’Values  in  each  row  with  matching  superscripts  differ  significantly  at  £<05 
cValues  in  each  row  with  matching  superscripts  differ  significantly  at  £<10 
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Table  3. 

Bivariate  Associations  Between  Health  Belief  Variables  and  BSE  Frequency 


Variable 

Under- 

Performance 

(n=48) 

Appropriate 

Performance 

(n=49) 

Over- 

Performance 

(n=38) 

Perceived  Seriousness 
(%  above  median) 

56%a,c 

73  %c 

79%“ 

Perceived  Risk 
(%  above  median) 

44% 

57% 

57% 

Mean  Perceived  Benefits 

3.9  (SD=0.6) 

4.1  (SD=0.8) 

4.0  (SD=0.8) 

Mean  Perceived  Barriers 

1.9“,b  (SD=0.7) 

1.4“  (SD=0.6) 

1.4b  (SD=0.5) 

BSE  Confidence 
(%  reporting  confidence) 

33%a,b 

59%“ 

57%b 

“’’’Values  in  each  row  with  matching  superscripts  differ  significantly  at £<.05 
“Values  in  each  row  with  matching  superscripts  differ  significantly  at£<  10 
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Table  4. 

Bivariate  Associations  Between  Psychologic  Distress  and  BSE  Frequency 


Variable 

Under- 

Performance 

(n=48) 

Appropriate 

Performance 

(n=49) 

Over- 

Performance 

(n=38) 

BSI  Global  Severity  Index  (GSI) 
(%  scoring  above  median) 

50% 

52% 

60% 

POMS  Acute  Mood  Disturbance 
(%  above  median) 

37% 

49% 

50% 

Intrusive  Breast  Cancer  Thoughts 
(%  above  median) 

42%a 

46%b 

76%a,b 

Avoidance 
(%  above  median) 

44%a 

44%b 

76%a,b 

Emotional  Upset  During  BSE** 

(%  above  median) 

25%c 

34%d 

53%c,d 

Emotional  Upset  Thinking  of  BSE 
(%  above  median) 

52% 

39% 

51% 

3,15  Values  in  each  row  with  matching  superscripts  differ  significantly  at  £<05 
c,dValues  in  each  row  with  matching  superscripts  differ  significantly  at  £<10 
**only  includes  subjects  who  performed  BSE  in  the  past  three  weeks 
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Table  5. 

Hierarchical  Logistic  Regression  Predicting  Breast-Self  Examination  Frequency 


Significant  Variables 

Chi-Square 

Univariate  Odds 
Ratio  (95%  C.I.) 

Step  1— Demographics" 

7.7 

Over  vs.  Appropriate 

Education 

0.36**  (0.15,  0.89) 

Step  2-Health  Belief  Model 

17.2 

Under  vs.  Appropriate 

Perceived  Barriers 

3.57**  (1.61,7.70) 

BSE  Confidence 

0.34**  (0.15,  0.79) 

Step  3a— Psychologic  Distress  (All 
Subjects) 

7.2 

Over  vs.  Appropriate 

Intrusive  Breast  Cancer  Thoughts 

3.81**  (1.49,  9.74) 

Step  3b— Psychologic  Distress 

(Subjects  who  performed  BSE 
in  the  past  three  weeks) 

13.9 

Over  vs.  Appropriate 

Emotional  Upset  During  BSE 

2.16*  (0.86,  5.40) 

Intrusive  Breast  Cancer  Thoughts 

**£<005 

*£<10 

4.35**  (1.55,  12.16) 

